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REGULATION OF WIRELESS. 


The cruise of the Dewey floating dock across the Atlantic gave 
opportunity for some very valuable practice in long-distance wire- 
less telegraphy, messages from the guardians of that huge but 
not speedy craft having been received over something like 1,800 
miles. These records were made, of course, under the favoring 
shelter of night, like practically all the other long-distance 
records. This is very encouraging, albeit it chances to be coupled 
with home news of a somewhat amusing character, when some 
high school boys of an experimental turn of mind threw the 
Newport naval wireless station into a succession of fits with an 
old Morse key, a broken incandescent lamp and a few dry bat- 
teries. These youngsters had the commendable Yankee spirit 
and no desire to make trouble for their country’s defenders. 
They gave incidentally a valuable demonstration of the need of 
improvement, to which we trust the Navy Department will give 
due heed. If such rudimentary equipment accomplished so con- 
siderable a disturbance, what would happen if a hostile fleet went 
deliberately to work with powerful and skilfully devised ap- 
paratus? Of course, in working disturbance at a distance, much 
more power is needed than when working nearby. Still it ap- 
pears safe to conclude that the navy system as now used could 
be hopelessly tangled up, without going to much trouble. And 
the same so far as has yet transpired is true of every other 
wireless system in use for practical purposes. Where is the 
syntonic wireless of which we have heard so often enthusiastic 


reports? 


Of course, for long-distance work everybody likes to use as 
long waves as practicable, and there being limits on the feasible 
lengths of vertical antennz, the natural tendency is for all hands 
to use waves of about the same order of magnitude. The work 
of these Newport boys, however, signifies that with the apparatus 
now commorly used one can get interference with almost any 
sort of sending wave provided it carries a reasonable amount of 
energy. If there is any such thing as a syntonic system, it is 
high time Uncle Sam hunted it up with a view to adoption. 
There have been many very ingenious schemes of syntonism pro- 
posed, and if any one of them is really effective his owner should 
pack up his kit and head for Newport. His welcome is already 
guaranteed. Meanwhile, it is time something were done in the 
way of preventing malicious or improper use of private wireless 
stations. There is no need of interfering with legitimate ex- 
perimenting. These boys with extemporized outfits may some 
day help the Government out of a scrape, but means should be 
provided to confine their efforts within definite bounds, just as 
it would be proper to check indiscriminate trials of searchlights 
in the neighborhood of lighthouses. The rights of the Govern- 
ment in the regulation of commerce would seem to be sufficient 
to cover the case, if judiciously exercised. Perhaps as good a 
way as any would be to require the registration of wireless sta- 
tions, without expense, and their operation under permits revoc- 
able for persistent misuse or other sufficient cause. It would be 


an excellent thing for the Government thus to keep in touch with 
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all the available experts on the subject, so as the more readily 
to utilize their services in case of need. State authority is not 
sufficient in this case, as all wireless stations are willy-nilly en- 
gaging in impromptu interstate commerce. One of the serious 
dangers is that various enterprising newspapers may undertake 
to install private wireless plants for perfectly legitimate ends, 


but in such wise as to cause very serious trouble. 


Suppose, for example, one of our metropolitan dailies were 
to arrange with its Washington correspondent for a regular 
wireless service reporting every evening the proceedings of 
Things 


would be lively all along the coast, and officers anxiously await- 


Congress, and were imitated by one or two others. 


ing reports from incoming vessels would not be particularly 
edified by an hour-long speech of the member from Buncombe. 
The international aspects of the case are not very serious in the 
United States, but rise to vital importance in Europe where dis- 
tances are smaller. Altogether the new art presents some rather 
startling problems, quite aside from the technical ones, and it 
looks very much as if something rather sweeping would have to 
be done, not in repression, but in friendly and thorough regula- 
tion. Meanwhile the inventors who are working on the subject 
ought to contrive some effective means of preventing interfer- 
ence. At least half a dozen such have been announced, of which 
none to our knowledge has as yet amounted to much. The diffi- 
culties in syntonism are, of course, great. The sending ap- 
paratus must be able to deliver waves of one or several very 
definite wave lengths, and the receiver must respond to these 
and to these alone irrespective, within wide limits, of the strength 
of the impulses. Here seems to be the major part of the diffi- 
culty. If directed waves could be sent out, the questions of in- 
terference would be simplified, and some experimenters have been 
striving to accomplish this end, with some hopes, at least, of 
success. The whole situation has become very complicated and 
unless something is done about it soon the effect will be like a 
telephone exchange with all the subscribers on the same line and 
all trying to talk at once. We believe strongly in the potency 
of individual effort, and look with distrust upon too intimate 
Nevertheless, the 


time has now come when in wireless telegraphy it is either regu- 


Governmental control of private enterprise. 


ulation or chaos, and of the two the former is certainly to be 
preferred. Its proper form is not altogether clear, considering 
the various interests involved. Surely, however, sufficient reg- 
ulation to prevent frequent and serious interference with service 
can be applied wtihout material injury to any one disposed to 


fair dealing. 


> 





THe Business MANAGER AND THE ENGINBER. 


The paper read last week by Mr. J. J. Carty on “Telephone En- 
gineering” before the American Institute of Electrical Engineers, 
clearly brings to notice the wide range covered by the duties of 
the modern telephone engineer. It shows that in order to main- 
tain the existing, and to inaugurate the prospective, business of 
a telephone system with the most efficient and economical ser- 
vice, the engineer has to be consulted upon a great variety of 
questions that ordinarily are regarded as exclusively in the prov- 
ince of the business manager. Thus, such questions as to where 
and when a new parcel of real estate should be purchased 


for installing an additional telephone exchange, whether flat- 


rates or message-rates should be adopted in contracts with sub- 
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scribers, or whether the “particular-party method of calling or 
the “two-number” method should be used at toll-boards, seem 
at first sight to be matters to be determined entirely by the execu- 
tive head of the business management, without reference to the 
engineers. Nevertheless, it is shown in the paper that while such 
questions might, of course, be dealt with solely by the business 
manager of the telephone system, yet they necessarily involve 
large and variable expenditures on the engineering accounts, so 
that any progrssive and economical business policy requires that 
the engineers must be consulted on all such questions in order 
to maintain an effective co-operation between all departments, 
and to keep the responsibility for actions and expenditures upon 


the individuals to whom it properly belongs. 


A similar condition is presented in every engineering enter- 
prise to a greater or less extent. Any operation or public ser- 
vice performed upon a large scale necessarily involves engi- 
neering, and the highest development of engineering is so close- 
ly associated with business management that it is hard to say 
where the dividing line should be drawn between them. Never- 
theless the distinction between the business manager of an enter- 
prise and its engineer is definite and inevitable. The former 
is responsible directly to the stockholders and investors, while 
the engineer is responsible to the business manager. It is pos- 
sible to find the engineer and the business manager in one and 
the same individual; but the combination of qualities and experi- 
ence necessary for the efficient performance of the dual relation 
is rare. The training needed for the development of the one 
ability, ordinarily precludes opportunity for the other. Never- 
theless, the successful engineer must possess business ability, and 
the successful manager, of an enterprise involving engineering, 
must either possess engineering ability, or must have it within 


call. 





The paper expresses decided opinions in several directions, and 
One such 
question is the relative advantage of the flat-rate and the mes- 


possesses on this account special technical interest. 
sage-rate in telephone contracts. The paper favors the message- 
rate in large cities on engineering grounds, and considers that it 
is better to charge for service by the telephone-call, and then 
to stimulate the demand, rather than to charge for service by the 
year and then to limit the demand. This decision is similar to that 
which has been universal in the business of electric lighting, where 
the flat-rate was the original basis of charging the consumer 
but where the meter-rate is now in full possession of the field. 
Another mooted question passed upon, is in relation to the 
advantage of the automatic telephone exchange as compared with 
the girl-operator telephone exchange. The paper pronounces 
distinctly in favor of the latter, both as to annual economy 
of operation, and as to efficiency of service. This is still, of course, 
a question upon which there has not yet been sufficient time and 


expetience to gain a full consensus of opinion among engineers. 


—$——— 


Tue Passinc OF THE ARC-LIGHT GENERATOR. 


Time brings many changes, and the old order giveth place to 
new. A significant change is noticeable in central-station arc- 
lighting machinery. The series arc-light generator was the pio- 
neer dynamo, and the first to make its appearance in commercial 
Many such 


service in this country. Now it is ceasing to be built. 


machines are in excellent service all over the country, but their 
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ranks are not being filled with new members of the same order. 
The real difficulty with such machines is their incapacity for con- 
solidation. If ever there was a type of dynamo that stood for 
individualism and for independent service on a small scale, it 
has been the series-are generator, either for alternating or direct 
current. At first, it met its requirements completely. In many 
small pioneer stations the arc generators and the incandescent 
generators were about equally numerous, of about the same size 
and capacity. They were ail belted to countershafts run by 
main engines, and a visit to some of these stations suggested 


that after all there was nothing like leather. 


But the cost of such machines in floor-space, in attendance, 
and in frictional losses was heavy. As stations enlarged, ef- 
forts were made by the station managers, and by the manufac- 
turers, to build larger machines. The incandescent lighting gen- 
erators responded nobly, adding pound to pound of material, and 
kilowatt to kilowatt of output. The arc-generator was re- 
bellious, and held aloof. He insisted at first on keeping to 
within ten amperes of current delivery, and only permitted his 
volts to go up. The manufacturer built him up to ten thousand 
volts, and up to 100 kw capacity, but the station manager dis- 
liked so high a voltage, and sought for a larger machine. The 
belts began to disappear from the lighting, power, and traction 
stations, but, they lingered in the are stations. Then the build- 
ers found means to construct multi-circuit are generators; where- 
by the volts could be reduced, but the ampere output could 
be increased. In spite of every attempt, however, the arc gen- 
erators did not grow above 100 kw capacity, whereas the other 
types of dynamo grew into sizes of thousands of kilowatts. Then 
the big alternators appeared among the host of lesser arc-ma- 
chines and apparently disliking their company, offered to supply 
power to series alternating-current arcs through constant-current 
transformers, commonly called “tub” transformers. This was 
a hint to the arc-machines to get together, but there was no re- 
sponse. They contented themselves with decrying the poor 
luminous efficiency of the series alternating-current arcs. Fin- 
ally, an arc lamp was developed and pressed into the service of 
series-arc circuits fed by the big alternators. The mercury-arc 
rectifier was also developed. With the aid of a little device 
of this kind, the “tub” transformers could supply direct current 
to series-arc circuits, just as well as the direct-current arc- 
generator, and at a greatly increased economy. So now the 
doom of the arc-dynamo for large central station service seems 


to be sealed. 





CENTRAL STATIONS GONE TO SEED. 

It must be admitted, even though we regret much to do so, 
that there are a large number of central station properties in 
this country which have, in the parlance of the street, “gone to 
seed,” or perhaps, to express it more exactly, the management 
of which has gone to sleep. This lack of alertness to the possi- 
bilities of central station business on the part of the manage- 
ment may be due to a number of causes. Sometimes the prin- 
cipal owners of the property are those having other lines of 
business in the town, and the electric lighting is a side issue 
to which they give little attention. In other cases it is due to fail- 
ure of the owners or managers to read electrical journals, at- 
tend conventions, or visit progressive companies in other cities 
in order to keep informed of the possibilities in the business. 
In some cases coming under our notice where the electric light- 
business of a city is controlled by gas men of the old school, 
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there has been a decided tendency on the part of the manage- 
ment to sit back and let the business take care of itself on the 
theory that since the company controls both gas and electric 
light, every one wishing lighting service other than that ob- 
tained from kerosene lamps or private gasoline plants must come 
to the company. The electric lighting end of the business is 
iooked upon by these as a necessary evil to be put up with 
only to keep it out of competitive hands, This is by no means 
universally true, however, because some of the most progressive 
and pushing central stations are coupled in ownership with gas 
plants. The consolidation of the gas and electric companies in 
a city is detrimental only when it puts the management under 
the illusion that after such a consolidation there is no longer 
any need to push for business. A case which recently came 
under our notice is probably typical of conditions in many other 
cities. The gas and electric light interests in a certain city 
had been under one management for a number of years, this man- 
agement being of a kind that believed in sitting around and 
letting the business come. A new company purchased the plant, 
and after puting up a new station, began to push actively for 
business, with the result that both the connected electric light- 
ing load and the power load were approximately doubled within 
the first year, while the gas output was also greatly increased 
by the pushing of the gas range business. Cases of this kind 
thoroughly upset any idea that the consolidation of gas and elec- 


tric companies eliminates the necessity of pushing the business. 


It must not be thought, however, that the getting of new 
business is dependent on soliciting or advertising entirely. As a 
basis for all this work there must be good and reliable service. 
The service must be, first of all, free from interruption; second, 
free from great variations in voltage; and third, the details of 
the customers’ installations must be sufficiently looked after by 
the central station to insure their being maintained in good 
condition. This does not inecessarily mean that a company must 
do a lot of free repair work for customers, but it should keep 
watch of the “little things” so far as possible, and above all, 
see that circuits are not loaded up with a lot of inefficient in- 
candescent lamps. There are sevetal ways of getfing out of 
this latter difficulty, and the sooner central station companies 
give heed to this matter the better. Besides good service, it 
is essential to have a system of rates that will attract customers 
and especially power users which will help give a steady day 
load. Now, all this means that the owners and managers of a 
central station company must be fully awake to the situation, 
not only in providing a generating station which can give reli- 
able service at a low generating cost, but in adopting a business 
policy which will enable it profitably to dispose of its output 
and bring before possible customers the advantages of its ser- 
vice. We have in mind some central stations which at this 
season of the year are simply overwhelmed with new business— 
so much so, in fact, that no soliciting is being done. This, of 
course, is not true after the heavy winter load is over, but it 
simply shows what first-class service can do in the way of at- 
tracting business, and that in spite of gas competition in the same 
town. There is much more in the central station business than 
a large number of the central station companies now in a state 
of somnambulance can realize. As time goes on more pro- 
gressive and better posted men will take hold of these poorly 
paying properties and make them, not only better servants for 


their communities, but better financial investments. 
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ResipENnce Versus Store LIGHTING. 

We have recently printed the opinions of a number of central 
station managers that small residence lighting when secured in 
sufficient amount gives a character of load which is preferable 
on the whole to commercial lighting in towns where the stores 
close at 6 o’clock four or five nights in the week. This applies, of 
course, to smaller cities and villages where the stores are not of a 
sufficient size to demand much artificial light during daylight 
hours. Any idea that residence lighting could possibly be a more 
desirable kind of load and a better revenue producer for a central 
station than store lighting would have been considered heresy a 
few years ago. Under conditions then existing, undowbtedly 
residence iighting was comparatively unprofitable. It has grad- 
ually been dawning upon central station men, however, that the 
trouble with their residence lighting load has been simply that 
there was not enough of it per block, and that they have not 
secured a sufficiently large proportion of the possible customers. 
Residence lighting with but one or two customers in a block, or 
so scattered that a large number of transformers have to be in- 
stalled in proportion to the number of customers connected, 
undoubtedly calls for large investment and large transformer 
losses per customer, but with a reasonably large proportion of 
the residences in a block using electric light the case is en- 
tirely different. The load curve of residence lighting taken the 
year around is much better from a central station company’s 
standpoint than the load curve of commercial lighting when 
stores close at 6 o'clock, leaving out of account the sign and 
display lighting done by merchants in the down-town district, 
which really comes in a separate class. The load curve of 6 
o'clock store lighting rises to a towering peak at 6 o’clock part 
of the year, after which it drops to zero, and during the sum- 
mer months amounts to nothing at all. The residence load 
curve has its peak extended over a period of about three hours 
in the winter and one hour in the summer, and calls for a more 
reasonable investment than the store load in generating appar- 
atus in proportion to the kw-hour output. As far as the form 
of the load curve is concerned, therefore, residence lighting is far 


the more desirable of the two. 





This brings us to the question of transformer and meter losses, 
the cost of meters and transformers, and the cost of bookkeep- 
ing for a large number of small consumers. Here is where 
the importance of a large number of consumers on one trans- 
former comes in. The average residence, be it large or small, 
seldom has anywhere near the full number of connected lamps 
turned on at once. Where there are a lot of residences on one 
transformer, the transformer investment can be kept very low, for 
the reason that the average current taken during the evening by 
a small residence is a much larger proportion of its maximum 
possible load than in the case of a large residence with an in- 
dividual transformer. That the cost of maintaining and read- 
ing the meter and keeping the customer’s account is a large 
percentage of the cost of service in the case of small customers 
cannot be denied. On the other hand, it must be remembered 
that the prevailing residence rates are frequently higher per kw- 
hour than those obtained for commercial lighting in the busi- 
ness district. Then, too, there is the certain advent of the 
electric flat-iron in the next few years to increase residence use 
of current during the day. In not a few cases this will double 


the income from residences. The whole question would seem to 


settle down to one of geting a large enough proportion of the 
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small residences. Not a few managers are realizing the impor- 
tance of this branch of the business and will not rest content as 
long as kerosene lamps and gas are stili doing business in the 
residence districts of their cities. Electric lighting men have 
been entirely too willing to admit the cheapness of gas and 
kerosene. While it is true that gas bills usually average lower 
than electric light bills and the cost of kerosene oil lower still, 
this tells so small a part of the story of cost that no manager 
or employee of a central station electric lighting company should 
allow remarks by customers as to the cheapness of gas or kero- 
sene to go unchallenged, as is too frequently done. Central 
stations should get some of the money that is now going to 
paper hangers and decorators. The point of the whole matter 
is that central station managers must get away from the old 
idea that electric light is for the comparatively well-to-do only, 
and should not rest content until they see it in the majority of 
the residences within the district which they serve. This field 
is one which is capable of more development in the majority 
of cities than any other branch of the electric lighting business, 
with the possible exception of display and sign lighting. 





Evecrric LIGHTING As ADVERTISING. 


In the issue of February 3, we gave some account of the ef- 
forts of the central station company at St. Paul in pushing for 
sign and decorative lighting. In that city, electric signs, build- 
ing outline lights and the like are urged upon merchants and 
manufacturers as so much additional advertising to be fairly 
compared with other means of advertising used by merchants. 
The same policy is being followed in the new business cam- 
paigns of a number of other central-station companies, and it 
is undoubtedly the proper basis upon which to push for new 
business of this kind. One might go further still and include 
the improvement of the interior lighting of stores as something 
to be considered in the nature of advertising. When the mat- 
ter is urged in this way, as it should be legitimately, it is likely 
to be looked upon with much more favor by any progressive 
merchant than if simply considered as so much increase in his 
lighting expense. This field of sign and decorative lighting is 
one which electric light has all to itself, nor is any serious com- 
petition likely to arise in the immediate future. A large gas- 
lighted sign is not to be thought of, and gas even for window 
lighting when skillfully installed at the top of windows with 
good reflectors, has hard work to make any headway. When it 
comes to outline lighting, the incandescent lamp is without any 


attempted competition. 


The kinds of lighting which can be classed as used for adver- 
tising purposes entirely are, therefore, not only the ones which 
are desirable from a central station standpoint, because they 
are of all the least likely to be even in part supplanted by compet- 
ing illuminants. It is quite true that advertising to be effective 
must have a certain element of novelty in it, and that advertis- 
ing methods by electric light to-day will not serve a few years 
from now. The tendency, however, will be not to abandon ad- 
vertising by means of electric light, but rather to evolve new 
schemes calling for even greater consumption of energy. In fact, 
this has been the history of electric sign and decorative ad- 
vertising up to date, and it will simply repeat itself during the 
next few years to the benefit of the central station company. 


MARCH 3, 1900. 


February Meeting of the American Institute 
of Electrical Engineers. 





At the meeting of the American Institute of Electrical Engi- 
neers, which was held on February 23, a paper was presented by 
Mr. J. J. Carty on the subject of “Telephone Engineering.” A 
considerable portion of the paper was devoted to a description 
of the proper scope of telephone engineering in its relation to the 
telephone industry. 

Ordinarily, engineering has to do principally, if not exclusively, 
with physical factors, but telephone engineering has not only to 
deal with physical factors of the utmost complexity, but it 
has also to deal with commercial questions which, of them- 
selves, would seem to be only remotely connected with the work 
of the telephone engineer, but which really vitally affect it. The 
author expressed the opinion that telephone engineering presents 
more factors of this nature than are to be found in many other 
branches. The case of a civil engineer who has before him the 
problem of constructing a masonry dam is an instance involving 
solely physical factors. The stability of the dam or its capa- 
bilities of impounding the necessary amount of water are in 
no way affected by any action which the board of directors of the 
water works company may take with reference to its dealings 
with its customers. It is not so with telephone engineering, for 
a telephone toll line and switchboard system might be designed in 
accordance with the highest state of the art and constructed so 
as to give the best efficiency and yet by the action of the busi- 
ness management, causing the adoption of what might seem to be 
a reasonable commercial practice, the operativeness of the switch- 
board system might be totally destroyed. This statement will 
be appreciated when one considers the effect of changing from 
a flat-rate to a message-rate of charging. 

Under the flat-rate method, the more times the customer uses 
the telephone the greater is the expense to the company, and there 
is a tendency for the customer to make excessive use of the 
telephone. The consequence of this excessive use is that the 
busy calls attain such serious proportions that it is difficult, if 
not absolutely impossible, to give satisfactory service. This diffi- 
culty having been caused by commercial methods could not be 
overcome by the engineer employing physical methods. The so- 
lution of this difficulty lay with the business management and 
consisted in the adoption of a proper system of message rates. 
As soon as the message-rate system was adopted all of these 
difficulties disappeared, and many positive advantages not even 
suspected as residing in the message-rate plan developed. Un- 
_ der the flat-rate system there was every temptation for the sub- 
scriber to send as many calls as possible over one line. This 
resulted in overcrowding the line and was attended by bad re- 
actions of every kind. Only those having a large number of 
calls installed a telephone, and those having small use for the 
telephone made it a practice to use the telephones of their neigh- 
bors or did not employ the telephone at all. 

By introducing into the large cities the message-rate system, 
and by placing propér limits on the load which should be carried 
upon one line, and by providing a graduated system whereby ad- 
ditional lines could be obtained on a basis proportionate to the 
amount of their use, relief from this overloading was afforded. 
More than this, under the message-rate system it is obviously for 
the interest of the telephone company to encourage the use of 
the telephone in every manner. For this reason it became feasible 
and desirable to install as many auxiliary instruments as pos- 
sible. This development not only reacted upon the central office 
engineering and the general engineering of the plant, but also 
completely changed the state of affairs with reference to speak- 
ing-tube telephones, practically limiting the former speaking- 
tube system to special and peculiar conditions. 

During the ten years just passed, a revolution has taken place 
in the design and construction of telephone switchboards, the 
magneto switchboard, so-called, having given way to the. com- 
mon-battery switchboard. This change has resulted in the crea- 
tion of a power plant at each central office, upon which the 
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operation of the telephone switchboard and apparatus is wholly 
dependent. The requirements of the telephone are such that 
storage battery practice from the telephone point of view presents 
problems which are different from those encountered elsewhere. 
Even almost infinitesimal changes in the voltage of the battery 
might result in disturbances at the telephone receivers. 

In discussing automatic telephone switchboards, the author 
stated that taking into account all of the factors involved, and 
which go to make up the total annual charges which could prop- 
erly be placed against the automatic switchboard system, on the 
one hand, and the manual system on the other hand, leaving out 
of account switchboards suitable for use only in small villages 
and making comparison up to switchboards of 10,000 lines cap- 
acity, the annual charges upon the automatic system are sub- 
stantially greater than the annual charges upon a manual 
system operated on the common-battery multiple plan. He said 
that from the standpoint of costs the automatic system fails 
when placed in competition with the common-battery multiple- 
board operated manually, and that no plan thus far employed, 
which requires that the subscriber should operate a machine and 
send his call automatically to the central office, can successfully 
compete with the plan which requires that the subscriber should 
remove the telephone from the hook and send the call orally. 

The discussion was opened by Mr. Thomas D. Lockwood, 
who outlined the history of ‘the invention of the telephone and 
the development of the telephone industry. He stated that 
the only sensible method of charging for telephone service is 
by the message rate, which is even more preferable to the flat 
rate than the European plan is to the American plan with refer- 
ence to hotel charges. 

Prof. M. I. Pupin remarked that telephone engineering is 
extremely exact and elaborate because with it one is working 
to the limit. A loose contact in ordinary electrical engineering 
will do no harm, as the voltage is high, but in telephone engi- 
gineering, where the voltage is excessively low, the slightest 
loss of contact may cause a great deal of trouble because it will 
produce at low voltages much higher resistance than at high 
voltages. Moreover, in telephone engineering there is wave 
transmission, and when the wave gets to a loose joint it may be 
reflected, and reflection is a serious matter. The power trans- 
mission engineer desires as high permeability in iron as possible, 
but the telephone engineer wishes to obtain as low a permeability 
as possible. If it were impossible to obtain a permeability lower 
than 1,000, telephony would in all probability be out of the ques- 
tion. The Creator. however, has provided a microscopic lower 
limit within which the permeability of the iron is 200 or less. 
It is this limit which the telephone engineer had to discover, 
and he must be constantly on his guard not to extend his opera- 
tions outside of this limit. 

Mr. Bancroft Gherardi outlined the duties of 
executive departments of a telephone organization. 

Dr. C. P. Steinmetz showed that although both the transmis- 
sion of power and the transmission of speech are essentially elec- 
trical transmissions of power, the purposes involved in the two 
are quite different and, therefore, different methods must be 
employed. In electric power transmission the problem is to de- 
liver at the end of the line as large a percentage as possible of 
the power which has been sent into the line; that is, high eff- 
ciency is a prime requisite. In electric speech transmission the 


the various 


problem is to retain as far as possible the relative proportions of 
the different components of the complex current wave which the 
microphone sends into the line, and the percentage of power 
delivered need not be considered. 
that we could transmit from San Francisco to New York and 
even include a transatlantic cable, and could still get enough 
power to operate a telephone, that is, to hear a sound, but not 


The telephone is so sensitive 


to understand. 
constitute the difference between the letters would be wiped out. 
To transmit the electric power so as to destroy the articulation 
as little as possible is the problem of telephony, but the question 
of the power delivered is immaterial, because the amount needed 
is negligible. 


The higher harmonics of the current wave which 
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Investigation of Automobile Gasoline Ignitors. 


In the August 12, 1905, issue of the ELecrricAL WoRLD AND 
ENGINEER an editorial called attention to the real need of some 
experimental knowledge of the requirements for igniting gaso- 
line in the cylinders of automobile engines. Prof. J. W. Ester- 
line of the Department of Electrical Engineering, Purdue Uni- 
versity, La Fayette, Ind., has decided to undertake an investi- 
gation along the lines suggested in the editorial mentioned. 
Plans are already being laid for beginning experimental work. 
Two series of investigations are to be started. A comprehensive 
study is to be made of the apparatus now on the market for 
igniting gasoline in engines. This will comprise a study of mag- 
netos, spark coils, batteries and the sparking or igniting ap- 
pliances. Parallel with this there will be conducted another 
series of tests for the purpose of determining the limitations of, 
and, if possible, the ideal conditions for, the igniting of gasoline. 
Variations of capacity, inductance, current, electromotive force, 
compression, and quality of the mixture will be made, and the 
effect of these variables studied. It is hoped that a comparison 
of the ideal requirements with the tests of the commercial ap- 
paratus will be possible. 

The hearty co-operation of the manufacturers of gasoline en- 
gines and igniting apparatus is all that is now required to make 
this series of experiments comprehensive and of a nature which 
would be of value to the manufacturers and operators of such 
apparatus. It is to be hoped that this co-operation will be freely 


accorded. 
nthe a 


Underwriters’ Position on Gasoline Vapor 
Lamps. 


Several years ago, the active work done by salesmen of so- 
called gasoline “arc” lamps caused some alarm among 
the owners of smaller central companies, as a good many mer- 
chants in smaller villages were induced to put in these dangerous 
appliances as a substitute for electric light. Recently not much 
has been heard about this form of competition, although occasion- 
ally their adoption is reported in towns where agents have been 
unusually active. In the type here referred to the gasoline is 
contained in the lamp itself. Hence the lamps must be filled each 
day, a process involving not only time, but danger. The fact is, 
the inconvenience and danger of the gasoline lamp have been 
sufficient to drive it out of the field on account of its own in- 
herent qualities wherever central station service is reasonably 
good and cheap and central station managers are wide awake. 
Such managers have seen to it that the people of the town have 
been made acquainted with the numerous accidents which have 
occurred in the use of these lamps. In the long run every town 
where they are used is likely to furnish one or more examples 
for the casualty list, as it is usually only a question of time until 
an accident occurs where a number of these lamps are in use. 

A number of central station managers have recently made in- 
quiries as to the position taken by the Fire Underwriters as to 
these gasoline vapor lamps. ‘The latest bulletins on this subject, 
by the consulting engineers of the National Board of Fire Under- 
writers, can be obtained at any time by application to William 
H. Merrill, Jr., Secretary, 382 Ohio Street, Chicago. It contains 
a list of 32 vapor lamps which have been examined under the 
rules and requirements of the National Board of Fire Under- 
writers by its committee of consulting engineers and which, to 
use the language of the bulletin, “may be permitted for use when 
installed according to requirements at such higher rates as may 
be fixed by the local or state board of Underwriters having 
jurisdiction, if the company insuring the property consents to 
the same in writing on its policy.” The bulletin then continues 
in language which is certainly not very cheering or encouraging 
to the users of such appliances as follows: 

“The use of storage of gasoline even with all known precau- 
tions is a danger which should always be recognized by Under- 
writers in higher rates of premiums. Where permitted it should 
be surrounded with the most rigid safeguards. Attention is 





Vor. XLVII, No. 9. 


called to the fact that the laws cf some States prohibit the use 
of gasoline for lighting purposes. It should be further noted 
that the installation of gasoline lamps inside buildings is pro- 
hibited in certain districts by local authorities and local boards.” 

“A list is given of gasoline vapor lamps which have been ex- 
amined and tested from samples secured in the market from time 
to time and which are stated to be safeguarded to as great extent 
as it is possible to safeguard dangerous devices of this charac- 
ter. The list covers pendant and bracket lamps only. No portable 
hand or table lamp is permitted. It is noted particularly that 
gasoline lamps should be hung at a safe distance from ignitible 
material, woodwork, etc., the following caution is given: 

“The principal danger from these gasoline devices is in 
having the gasoline about. At ordinary temperature gasoline con- 
tinually gives off inflammable vapor, and a light some distance 
from the material will ignite it through the medium of this 
vapor. The vapor from one pint of gasoline will make 200 cu. ft. 
of air explosive. It depends upon the proportion of air and vapor 
whether it becomes a burning gas or destructive explosive. Be- 
ware of any leaks in cans, and never forget how dangerous a ma- 
terial you are handling.” 
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Ward Leonard System in a German Colliery. 


In a paper read before the Manchester section of the (Brit- 
ish) Institute of Electrical Engineers Mr. W. C. Mountain gave 
an interesting description of the hoisting installation at the Zol- 
lern II colliery in Germany, where use is made of an electric 
equipment involving the Ward Leonard system of voltage control, 
and of an extremely heavy fly-wheel. The armatures of the hoist- 
ing motors are connected directly without switches to the arma- 
ture of a generator, the voltage of which can be varied at will, 
the field strength of the hoisting motors being maintained at a 
constant value. 

The winding drum is driven by two direct-current motors, 
each of which is rated at 750 hp at 500 volts. These motors 
receive their power from a motor-generator, a description of 
which is given below. The whole of the starting, stopping, speed 
regulation and reversing is done by one switch, which operates 
a resistance placed in the shunt field circuit of the generator 
of the motor-generator. By this means only currents of small 
magnitude are dealt with, the burning of contacts is avoided, 
and heavy and expensive resistances are not necessary. Practi- 
cally no power is wasted in resistance when the winding drum 
is run at reduced speeds. A small amount of energy is returned 
to the motor-generator from the winding motors during retarda- 
tion, and this is usefully applied in accelerating the enormous 
fly-wheel used with the motor-generator, instead of being con- 
sumed by friction in braking. 

The main generating equipment consists of two engine-driven, 
525-volt, 1,100-kw, direct-current generators, which supply power 
to the whole of the machinery at the colliery. A single generator 
is sufficient to supply power to the electric hoisting equipment, 
the washery, fans, air compressors, work shops and pumps. 

The most interesting part of the electrical installation is the 
motor-generator which was referred to above. This machine 
is used to prevent abnormal fluctuations in the demand for power 
from the main generators. The starting of the winding drum 
would have necessitated a tremendous rush of current from the 
generators if the usual type of equipment had been employed. 
The motor-generator consists of a shunt-wound generator direct- 
connected to a 15-ton fly-wheel and a special variable-voltage gen- 
erator. The fly-wheel is of steel and runs at a peripheral speed 
of 14,000 ft. per minute. It is placed between the two bearings 
of the set, the armature of the motor being mounted outside 
of the bearing, and that of the other outside of the other bear- 
ing. Although the motor is rated at only 300 effective horse- 
power, the generator is a 1,000-kw machine when excited to full 
e.m.f. of 550 volts. The latter machine is specially designed. It 
is provided with a double commutator and a special field magnet 
system, having auxiliary poles with series windings to prevent 
sparking. The main field coils are shunt wound and are sup- 
plied with current from the main generators. By this means any 
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desired e.m.f. is obtained for operating the hoisting motors. 

The effectiveness of the motor-generator set in preventing fluc- 
tuations is shown from a series of tests reported by the author. 
Although the current taken by the hoisting motors during start- 
ing was 1,500 amperes, decreased to 1,000 amperes as the hoist- 
ing motors reached full speed, and became 500 amperes when 
the drum was brought to rest, the current taken from the main 
generators by the motor of the motor-generator set varied from 
100 while the drum was being started, to 450 when the drum 
reached full speed and decreased to 0 when the drum was being 
brought to rest. 
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Prof. Elihu Thomson on Alcohol Engines. 





In connection with the recent agitation for free industrial 
alcohol the Ways and Means Committee of the House of Rep- 
resentatives has had hearings on the subject in Washington, 
when an interesting memorandum on the subject was presented 
by Prof. Elihu Thomson. We quote as follows, some portions 
of it: 

“Gasoline as well as kerosene has the great disadvantage 
that it floats upon water and is distributed by water. It is 
a well known fact that it is commercially useless to attempt 
to extinguish burning gasoline or kerosene by water alone. 
The use of water may, in fact, be a positive disadvantage in float- 
ing the burning material over considerable places in spread- 
ing fire. Not so with alcohol, which mixes with water in all 
portions, and which is at once diluted and prevented from re- 
maining combustible. 

“We have recently tested at the Lynn works of the General 
Electric Company a Deutz alcohol engine, a type of engine 
made in Germany especially for use with alcohol, and the re- 
sults have been such as to prove without doubt the entire 
suitability of alcohol, if cheap enough, as a fuel for internal 
combustion engines. This particular engine is to be sent to 
the island of Cuba and coupled to a dynamo for lighting. It will 
be operated with the cheap Cuban alcohol, which is, I am in- 
formed, sold there at about 12 to 15 cents per gallon. A few 
gallons of this alcohol were obtained and used in our tests here, 
and it was found to be a high grade spirit, containing 94 per cent 
alcohol by volume and 6 per cent of water, or about 91 per cent 
alcohol by weight. 

“While it is not methylated or denaturalized, there is no 
question that the behavior in the engine of denaturalized or 
methylated spirit would be identically the same as with the pure 
grain alcohol. To obtain this sample of Cuban alcohol it was 
necessary that we pay an import duty of $4 per gallon, with other 
charges, which made the cost of the material used in testing 
enormous as compared with its actual value in Cuba, and I may 
here remark that, as in testing an engine of this kind a consider- 
able quantity of alcohol will be used, manufacturers here in the 
United States would suffer a considerable disadvantage in build- 
ing such engines as compared with those in a country where 
methylated spirit, untaxed, is obtainable. In fact, the cost of 
the material for testing the engines is probably a sufficiently 
strong deterrent just now to prevent the manufacture being 
taken up in the United States. The island of Cuba is, however, 
an excellent field for the use of such machinery, on account 
of the low cost of alcohol. 

“It may be mentioned here that our experiments developed 
the fact that alcohol is suitable as a motor fuel even when, it 
contains as high a percentage as 15 per cent of water. Not- 
withstanding the fact that the heating value of alcohol, or the 
number of heat units contained, is much less than in gasoline, 
it is found by actual experiment that a gallon of alcohol will 
develop substantially the same power in an internal com- 
bustion engine as a gallon of gasoline. This is owing to the 
superior efficiency of operation when alcohol is used. Less of the 
heat is thrown away in waste gases and in the water jacket. The 
mixture of alcohol vapor with air stands a much higher com- 
pression than does a mixture of gasoline and air without prema- 
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ture explosion, and this is one of the main factors in giving 
a greater efficiency. 

“The exhaust gases from the alcohol engine carry off less 
heat. They are cooler gases. It is well known that the exhaust 
gases from a gasoline or kerosene engine are liable to be very ob- 
jectionable on account of the odor. In our tests of the Deutz 
alcohol engine there was absolutely no such objection with al- 
cohol fuel, the exhaust gases being but slightly odorous, or near- 
ly inodorous, but what odor there was was not of a disagreeable 
character, 

“There is just now the beginning of a large development in 
the application of the internal combustion engine to the pro- 
pulsion of railroad cars on short lines as feeders to the main 
lines. In this case an ordinary passenger car is equipped with 
a power compartment at one end, in which there will be installed 
an engine of, say, 200 horse-power of the internal combustion 
or explosion type. The growth of such a system is liable to be 
hampered in the near future by the cost of gasoline as a fuel, 
and the difficulties of using kerosene are still quite consider- 
able. Especially is the exhaust likely to be offensive. In this 
case alcohol, which could be produced in unlimited amount, 
could be substituted. 

“Tt may be mentioned in conclusion that the efficiency—that 
is, the ratio ot the conversion of the heat units contained in 
the fuel into power—is probably higher in the alcohol engine 
than in engines operated with any other combustible, and doubt- 
less, on account of the comparative newness of the alcohol 
engines, there is still room for improvement in this respect.” 

A copy of the bill introduced in the House by Mr. Calderwood 
making ethyl alcohol free, if rendered undrinkable, has now 
been circulated with a petition for signature. Accompanying the 
bill is a very interesting pamphlet going over the whole field of 
arts and industries, pointing out the manufacturing and other 
purposes for which untaxed denaturized alcohol would be used, 
and arguing that the development of many important industries 
is hampered by an excessive alcohol tax. Reference is made, 
for example, to use in lacquer work, where the solvent is the 
principal item of cost. Special note is also made of the use 
of shellac and alcohol in binding together the coils or layers 
of wires in motors and generators. The use of this alcohol- 
shellac solution is also noted in regard to the manufacture of 
mica and other insulting material used in electrical machinery. 


Technical Education in Great Britain. 








The present status of technical education in Great Britain is 
illustrated in a report on the subject by Prof. W. Ripper, of 
the Technical Department of Sheffield University, recently made 
at the annual meeting of the Association of Technical Institu- 
tions. It appears that British employers, as a rule, have no use 
for the technical graduate, and Prof. Ripper states that he knows 
of students who, when applying for an appointment, have feared 
to mention that they had been trained in a technical institution. 
Formerly a similar condition existed in this country, but for- 
tunately was uprooted half a generation ago. Doubtless the 
inchoate condition of technical educational methods in Great 
Britain is largely responsible for the position of employers. While 
technical schools, so-called, are not lacking, their number being 
more than 100, it is astonishing to find that the faculty in the 
majority of these schools consists of only four members or less. 

The clue to the present unsatisfactory condition appears to be 
given in the report of Prof. Ripper, the title of which is “On 
the Best Method of Arranging the Period of College and Work- 
shop Training for Technical Day Students.” This discusses the 
question whether the student should enter the workshop first, 
and afterwards proceed to the technical college; whether he 
should enter the technical college direct from school, and after 
his college course proceed to the works; or whether he should 
follow the works training and college training concurrently, by 
alternating attendance of six summer months in the works and 
six winter months at the college. It would thus appear that the 
methods of technical training which were discarded a score or 
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more years ago in this country and in Germany still hold full 
sway in Great Britain. 

In support of its conclusions, the report lays down the prin- 
ciple that the principal qualities required of a successful engineer 
are the qualities acquired in the workshop, the qualities acquired 
as a student being of secondary importance to the practical. In 
striking contrast is the broad American and German view, that 
the function of the technical school is to train the mental fac- 
ulties and impart the great body of scientific and technical prin- 
ciples upon which a given branch of engineering reposes; and 
that the educational period should precede the period of appli- 
cation, and not be curtailed by an intermixture of practical work 
apt to be of little or no value to the graduate starting on his 
work-a-day career. Early experience in technical education in 
this country taught that whether a graduate had a maximum or 
minimum of practical instruction during his college career, he 
had to begin at the bottom of the ladder upon graduation; that 
but a small fraction of his school-day practical training applied 
directly to any particular line of work in which he might after 
graduation enter, and even this fraction would partly or wholly 
have to be unlearned as not in accordance with the practice of 
his employer; in short, that under any educational circumstances 
the graduate was accepted only as raw material and that a period 
of apprenticeship of several years in direct contact with practical 
work was necessary for his adjustment to the particular indus- 
trial conditions of his field of ‘work, and for the attainment of 
the balanced judgment which is the most essential qualification 
of the engineer. 

The report does not discuss technical education in any of its 
broader aspects, and concludes that each of the three systems 
above noted has its advantages, as follows: 

1. The student who has been in a works first brings to his col- 
lege work a knowledge of practical facts which enable him to 
appreciate to the full the value of his technical lectures. Many 
of the points raised in the technical lectures are of little mean- 
ing or interest to the student who has never previously been 
in a works, 

2. The youth is generally much more certain of his college 
training if he takes it before entering the works, than if he 
postpones the college training till he has been through the works, 
as there are often many inducements held out to him not to 
break away from his connection with the works. The student 
who enters the workshop first finds on returning to the college that 
he has lost much of the information acquired during his school 
training, particularly his skill in mathematics, and also the habit 
of study, and has to spend much time in regaining lost ground. 

3. Prof. Ripper says he has had some experience with the sys- 
tem whereby there is attendance at the works and college con- 
currently, and is satisfied that it is a very good one. The opin- 
ion of his best students who have passed under this system is of 
strong approval and high appreciation of it, as a means of prep- 
aration, both practical and theoretical, for their future career. 

What Great Britain appears to lack is a militant educator who 
will have the courage to expose the pitiful inadequacy of Brit- 
ish technical educational methods for the needs of the present 
age, and who will, day in and day out, advocate before the public 
the modern methods which have been such a large factor in 
transferring to the United States and Germany the industrial 
ascendency formerly held by Great Britain. 





Business-Getting Instruction in Brooklyn. 





The Edison Electric Illuminating Company, of Brooklyn, has 
arranged for a course in “business-getting” instruction for its 
employes, of whom about 60, mostly in the canvassing depart- 
ment, have taken advantage of the opportunity. The price of 
the course is $40 per student; the greater part of this is assumed 
initially by the Edison Company, and a weekly charge of 50 cents 
per student made during the course will be refunded to each 
student when he successfully completes the course, thus making 
the instruction finally free. The course, which is by corre- 
spondence, supplemented by lectures in Brooklyn, is given by 
Arthur Frederick Sheldon, of Chicago. 
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Composite Incandescent Lamps. 





The accompanying illustration shows an incandescent electric 
lamp for which a patent was granted to Prof. H. C. Parker on 
February 20, 1906. A tube of quartz is coated on its inner sur- 
face with a thin film of iridium. The middle portion of the 
tube is tightly packed with powdered quartz. The leading-in 
wires are embedded in graphite which fills the ends of the tube 




















COMPOSITE INCANDESCENT LAMP. 

and forms an electrical connection between the leading-in wires 
and the iridium film. The ends of the tube are sealed tightly. 
When the current is turned on, the film of iridium is heated 
to incandescence and the light from it passes readily through the 
thin quartz tube. A very high temperature is maintained in 
the conductive part of the lamp, and therefore the efficiency is 
relatively large. The inventor states that the lamp is mechani- 
cally very durable, and its useful life is very long. 





Calibrating Watt-Hour M. eters 





A patent issued recently to D. P. Morrison discloses a con- 
venient method by which only one person is needed in calibrat- 
ing a watt-hour meter by comparison with a standard meter. 
The standard meter is subjected to the same load as the unknown 
meter by connecting the field-coils of the standard meter with 
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the mains of the work-circuit, as indicated in the drawing, but 
in such a manner that the recording mechanism of the standard 
meter is not operated. This is conveniently done by introduc- 
ing any suitable switch in the potential-circuit leading from the 
brush-holders of the standard meter to the mains. The posi- 
tion of the hand on the dial or dials of the standard meter is 
noted, and at a certain point of the revolution of the unknown 
meter the switch in the shunt circuit of the standard meter is 
closed, thereby making the recording mechanism of this meter 
operative. A revolution or a certain number of revolutions of 
the unknown meter is then observed, and the switch is then 
thrown out again, thereby causing the recording mechanism of 
the standard meter to cease operation. The observed result of 
the unknown meter is then compared with the recorded results 
of the standard meter, and the variance, if any, can be deter- 
mined thereby. 


MARCH 3, 19006. 


CURRENT NEWS AND NOTES. 





BAD FIRE IN ’FRISCO.—A fire occurring on Washington’s 
Birthday at the central station of the San Francisco Gas & Elec- 
tric Company, is reported by telegraph to have caused a loss esti- 
mated at nearly $1,000,000 and, in spite of the many outside 
sources of power controlled by the corporation, to have caused 
a shut down of the service for many hours. 





NEW YORK ELECTRICAL SOCIETY.—Word has just 
been received from Mr. Marconi that he will make a special trip 
to this country to lecture before the New York Electrical Society 
on Wednesday, March 28, at the Teachers’ College, Columbia 
University. It will be remembered that this lecture was fixed for 
January 16, but had to be postponed owing to Mr. Marconi’s 
being detained in England by a severe attack of grippe. 


ELECTRICITY IN HAZING.—It is reported from the Win- 
ona Technical Institute, Indianapolis, that several of the stu- 
dents there have been hazed or “initiated” with severe electrical 
treatment, and the matter is now under investigation. The prac- 
tice is said to have attained considerable proportions in the elec- 
trical and mechanical departments, and that the hazing has con- 
sisted in keeping the victims forcibly in the circuit until they lost 
consciousness under the effect of the shock. 





NEW YORK WATER is always the subject of complaint. 
The service is under municipal ownership and control and the 
newspapers are making charges as to corruption in regard to the 
meters. The New York World says that $10,000,000 worth of 
water has been stolen or given away to political grafters and 
others by water department officials of New York city in the 
last few years, and that the water stolen and wasted out of the 
present supply is more than sufficient to answer all the needs of 
the city for years to come. 





N. E. L. A. QUESTION BOX.—Mr. Paul Lupke, of Trenton, 
N. J., editor of the Question Box of the National Electric Light 
Association, issued last week his first set of questions for the At- 
lantic City convention, June 5, 6, 7 and 8. It embraces 34 closely 
printed pages, with questions ranging over the entire art, divided 
into 27 different classes. Answers are invited from the member- 
ship, and if furnished in any number should be valuable. Some 
of the questions indicate a desire to secure professional services 
without cost to the inquirer. 

FORTY STORIES.—The new Singer Building to be erected 
on Liberty Street, New York, is to have forty stories, and an al- 
titude above Broadway level of 593 ft.—higher than the Wash- 
ington Monument or the Federal Building in Philadelphia. Elec- 
tricity renders easy the lighting and power service of such a 
structure, and the elevators in the Washington Monumeni have 
also shown than electrical equipment for that work is also ade- 
quate. The building is to be devoted to offices right up to the 
dome of its tower-like shaft. 





ILLUMINATING ENGINEERING SOCIETY.—Mtzr. E. L. 
Elliott, secretary, announces that the Illuminating Engineering 
Society will hold its next regular meeting in the Edison Audi- 
torium, 44 West 27th Street, New York City on Friday, March 
gat 8&p.m. Papers will be presented on the following subjects: 
“The Luminous Arc,” by E. L. Elliott; “The Inverted Incandes- 
cent Gas Burner,” by Victor Rettich; “Illuminating Engineering 
from the Architect’s Standpoint,” by W. S. Kellogg. The papers 
will be open to general discussion and all interested in the sub- 
jects treated are invited to attend. 





GERMAN ENGINEERING SOCIETY.—American engineers 
of all professions are extending their congratulations to the 
“Verein Deutscher Ingenieure” (German Engineering Society), 
which with more than 20,000 members, represents the largest tech- 
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nical society in the world, and celebrates its fiftieth anniversary 
this year. This will take place in connection with the annual meet- 
ing of the Society to be held this year on behalf of an invitation 
of the Berlin Section of the Society at Berlin from June 10 to 
14. A very large attendance is expected, including many Amer- 
icans. 

FERRETS TO CONDUITS.—At Terre Haute, Ind., on the 
new Bell telephone conduit system, the old tradition of using fer- 
rets to pull in wires has actually been tried, and is reported by 
the superintendent of construction to be a successful plan. “We 
thought the ferret idea was only a good newspaper story,” he said, 
“but on a test we found the little animals did the work perfect- 
ly. A harness was made for them, to which is attached a light 
fishing line. At the next manhole a piece of meat was hung and 
the ferret made for it at once. We will use rats as the attraction 
for the ferret. A ferret will displace three men.” 





EIGHT Y-CENT GAS.—The New York State Commission of 
Gas and Electricity has issued an order fixing the maximum price 
of gas in the Borough of Manhattan after May 1, at 80 cents per 
thousand cubic feet. The commission in justification of its edict 
says that this will allow 8 per cent return upon the actual capital 
invested. This seems a debatable point. The Consolidated Gas 
Company has stocks and bonds of $101,000,000 and the Commis- 
sion puts the value of the property at $30,000,000. With elec- 
tricity at 10 cents per kilowatt-hour maximum and gas at 8o cents, 
New York City is highly favored as to economical light, heat 
and power. 

DAMMING THE COLORADO.—According to advices from 
Los Angeles, Cal., the energy of the Colorado River is to be 
transmitted to that city, on plans now being matured by local 
and Philadelphia capitalists. At first the power is to be distrib- 
uted among the mining camps on the Nevada and Arizona bor- 
der. It is claimed that between the Grand Cafion of the Colo- 
rado and the Black Cafion it is possible to take advantage of cer- 
tain sites and develop 500,000 horse-power. Plans are being 
prepared for a concrete dam 200 ft. high to be constructed at the 
lower end of the Black Cafion, and with the fall thus obtained it 
is calculated that 110,000 horse-power will be developed at the 
minimum of flow. 


PETROLEUM REFINING.—As bearing upon the question of 
illumination, the United States Census Office figures just issued 
as to petroleum production are of special interest. There were 
98 establishments in 1905 with a capital of $136,280,541, with 1,074 
salaried employes paid $2,724,065 and 16,711 wage earners paid 
$0,980,357. The total value of the product was $175,005,320, of 
which illuminating oil amounting to 27,588,654 barrels was worth 
$92,272,186. There were 5,811,289 barrels of naphtha and gasoline 
valued at $21,314,837, leaving $61,418,297 for all other products. 
Of course a large part of this is shipped abroad. President Marks, 
of the Illuminating Engineering Society, in his recent address, 
states that the oil used in lighting in this country per annum is 
now worth about $60,000,000. 





COST OF COPPER PRODUCTION .—It is always of interest 
to those engaged in the electrical industries ta know what is 
the real cost of copper production, and at the present moment 
when the price of the metal is so high, the report of the treas- 
urer of the Tennessee Copper Company is particularly timely. 
The production for the year from ores out of the company’s 
mines amounted to 7,977,982 pounds of fine copper. This entire 
product was marketed in the form of pig copper, the compara- 
tively high price received for the crude material making it un- 
profitable to refine the copper at the company’s works. The cost 
of producing and marketing per pound of fine copper was as fol- 
lows: Cost at works, 8.08 cents; freight, insurance and other sell- 
ing expenses, .68 cent; taxes, legal and administration expenses, 
.52 cent, making per pound a total of 9.28 cents. Thus this cor- 
poration has been getting for its copper just about double the to- 
tal cost of production and of selling expenses. 
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A REPETITION.—We are in receipt of the following correc- 
tion from Mr. Frank J. Sprague, as to a recent proofreading er- 
ror: “I beg to call your attention to an oversight on the part of 
your office proof correction in the matter of my communication 
on ‘The Reincarnation of an Electrical Idea’ in your issue of 
February 24, which makes me apparently guilty of repetition. 
The second paragraph in the second column on page 408, begin- 
ning ‘Of course’ and ending with ‘development’ was cut out 
and should have been omitted.” 

ELECTRICITY IN SOUTH AMERICA.—There is promise 
of electrical development at several South American points. 
The Compania General de Electricidad Industrial has secured 
concessions in Chili for supplying the cities of Linares, Los An- 
geles, and Providencia with electric heat, light and motive 
power; the concessions running for ten years. The city of 
Rosario in the Argentine Republic’is inviting bids for the in- 
stallation of an electric light plant, the tenders being received 
up to April 16, 1906. The Compania Carris de Ferro Porto 
Alegreuse has called for tenders for the installation of elec- 


tric power for the street railways of Porto Alegre, but the ten- 


ders, it is said, are to be sent in by March 1. 

OSTWALD ON ATHLETICS.—Prof. W. Ostwald, the dis- 
tinguished German chemist whose return home we noted re- 
cently, is not favorably impressed with the manner in which col- 
lege sports in America are hurtful to the intellectual life. In 
a statement made last week at Leipzig he said: “The personal 
interest of the students next to their studies is concentrated alone 
on sport, which draws their attention altogether from intellec- 
tual or esthetic pursuits. Football before all is loved uncom- 
monly, and it is practiced in such a fashion that academic and 
state authority are near to forbidding it altogether. In the course 
of a single semester nineteen students fell victims of enraged, 
brutal handling. At every American university is a sort of open 
amphitheatre in which many thousands of spectators view the 
periodic football battles.” Prof. Ostwald is preparing a report of 
what he observed for the Prussian Ministry of Education. 





ANOTHER CHICAGO SHOW.—The electrical show will be 
held in Chicago next year, January 14 to 26. This was decided at 
a meeting of the executive committee of the Electrical Trades Ex- 
position Company, held February 16. At this time the organiza- 
tion for the coming year was completed. The executive commit- 
tee will consist of Messrs. E. B. Overshiner, chairman; Charles 
E. Gregory and Stewart Spalding. Mr. Homer E. Niesz, assist- 
ant to second vice-president of the Chicago Edison Company, 
was made managing director, which is the title carrying with it 
the usual duties of a general manager. Mr. Niesz will accord- 
ingly have general charge of next year’s show, and announces 
that over one-half of the floor space has already been applied for 
for next year. Applications will be received for the remaining 
space at once. The allotment will be made at a date to be an- 
nounced later. For the present, the management will be carried 
on by Mr. Niesz at his offices with the Chicago Edison Company, 
139 Adams Street, Chicago. 





IMPORTANT TROLLEY ENTERPRISE.—tThe spectacular 
copper warfare out in Montana ended recently, as our readers 
are probably aware, with the retirement of the Heinzes from 
the field with $25,000,000 in cash and securities. It is now 
stated that quite a large part of this money will be invested 
in a new trolley system in New York state. The new rail- 
way, which will operate a high-speed electric service between 
Elmira and Rochester, will be called the Rochester & Elmira 
Electric Railway Company, and will be capitalized at $4,000,000. 
Franchises have already been procured in all the townships 
through which the road will run, and for a good part of its 
length private right of way across country has been contracted 
for. No construction or grading has been attempted, but sur- 
veys have been made of the entire route. The enterprise is in 


‘such shape that work may be started as soon as the formal ap- 
proval of the State Railroad Commissioners has been obtained. 
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The incorporators are men who have been associated with the 
Heinzes in their copper enterprises. 


PITTSBURG MEETING A. I. E. E.—A very successful meet- 
ing of the Pittsburg branch of the American Institute of Elec- 
trical Engineers was held on February 13, about 200 being present. 
Mr. W. E. Moore read an excellent paper in which he brought 
out the economies effected in the new plant of the West Penn 
Railways at Connellsville, with 1,500-kw, engine-type alternators 
and turbo-generators, transmission at 22,000 volts, three-phase, 
60-cycle current being used for lighting and 25-cycle for railway 
purposes, over a large district. The recent Stott paper was the 
originating cause of the Moore paper and of several other kin- 
dred discussions by Messrs. W. C. Clarke, P. M. Lincoln, A. 
Kingsbury, F. Hodgkinson, W. P. Flint, R. Wintzer, W. Brad- 
shaw, S. Q. Hayes, E. Lunn and J. R. Bibbins. At the close of 
the meeting, which was held at the Carnegie Technical Schools, 
the members inspected the new isolated power plant of the in- 
stitution, wherein is installed one of the new type of 500-hp 
horizontal high-speed Westinghouse gas engines. 





POWER IN THE HOME.—An interesting argument for the 
use of electricity in domestic heating is presented by Mrs. Ellen 
H. Richards, instructor in sanitary chemistry at the Massachu- 
setts institute of Technology, Boston, in her recently 
published book, “The Cost of Shelter.” The point is brought 
out that this age of machinery has set free the human laborer, if 
only he will qualify himself to use the power at hand. The 
house will become the first lesson in the use of mechanical ap- 
pliances in control of the harnessed forces of nature, and of that 
spirit of co-operation which alone can bring the benefits of 
modern science to the doors of all. To manage the machine- 
driven house will require delicate handling, but let women once 
overcome their fear of machinery, and they will use it with skill. 
The undue influence of sentiment retards all domestic progress. 
“Heating might now be accomplished,” says Mrs. Richards, “with- 
out dust and ashes, without the destructive effects of steam, if 
enough houses would take electricity to enable a company to 
supply it in the form of a sort of dado of carrying wires safely 
imbedded in a non-conducting substance, or in the form of a 
carpet threaded with conducting wire. Both heating and cooling 
apparatus could be installed in the shape of a motor to replace 
the punkah man and the present buzz-wheel fan, and to give fresh 
air without the opening of windows which leads to half our 
housekeeping miseries.” 


RECESSION OF NIAGARA FALLS.—There has been a 
good deal of discussion as to. the effect on Niagara of with- 
drawing so much water from it for power, it being held by some 
authorities that the great cataract is breaking down under 
the volume of water and is becoming a long series of rap- 
ids. As bearing upon this point it is perhaps interesting to note 
that Dr. J. M. Clark, New York State geologist, of the State 
Museum, says: “The heavy bed of tough dolomite limestone 
at the crest of the Falls, which is the occasion of their existence, 
lies above a thick mass of soft shale which easily caves in under 
the rebound of the falling waters, and by so doing becomes the 
chief cause of the breaking down of the crest and of the cataract’s 
retreat. This bed of shale runs down into the earth in the di- 
rection from which the water comes, the south. It will be out 
of the reach of the cataract after a while, leaving an escarpment 
wholly composed of the tough limestone, which will make the 
problem of retreat thenceforward quite a different one from 
what it is to-day. There are, moreover, 57 ft. of hard dolomites 
above the crest of the Falls over whose edges the water now de- 
scends in rapids. As the cataract moves southward by the falling 
away of its rock face it will grow higher instead of lower, until 
after it has passed the parting of the waters above Goat Island. 
Indeed, it may become fifty feet higher than it now is and so 
firmly upheld by the heavy masonry of limestones that caving 
in must cease and further retreat will be reduced to its slowest 
terms.” 
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Dutch Point Station of the .Hartford 
Electric Light Company. 


The 





Hartford Electric Light Company, of Hartford, Conn., 

to generate electrical energy is supplied by the waters 
of the’ Farmington River; the company having stations at Po- 
quonock and Tariffville. So great, however, became the demand 
for service on the company’s system that the output of these 
stations was insufficient; and to augment the supply and also 
to provide sufficient reserve capacity in case of seasons of severe 
drought, the company has erected a new steam-turbine-driven 
station at Dutch Point on the Connecticut River, within the city 
of Hartford. The site is advantageous in that abundant water 
supply is assured and the facilities for receiving coal are excel- 
lent, coal being brought to the wharf by boat or to the rear of the 
boiler room by cars on a siding from a branch line of the New 
York, New Haven & Hartford Railroad hard by. 

The station is built of brick and steel, concrete also entering 
largely into its construction. It is 119 ft. long by 92 ft. wide, 
and is divided by a brick wall into a boiler and an engine room, 
the former being 45 ft. wide and the latter 47. An extension 
2414 ft. by about 17 ft. is built on the river side of the station 
over the intake well and contains the pumps and auxiliaries for 
the circulating water. The boiler room has a clear height to 
the bottom of the roof girders of about 23% ft. and below the 
floor is a basement 16% ft. high. The engine room floor is some- 
what above the level of the boiler room, leaving a basement be- 
neath almost 20 ft. high. Ample light is afforded by large win- 
dows on all sides of the building and by monitors in the roof 
over the boiler room. 

Steam is supplied by six water-tube boilers in batteries of two, 
built by The Aultman & Taylor Machinery Co., of Mansfield, O. 
These have each a capacity of 550 horse-power and generate 
steam at a pressure of 150 lbs., which is superheated roo° Fahr. 


A S is probably well known, almost all the power used by the 
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draft which operates by blowing steam under the grates when 
the pressure drops below a predetermined limit. The boilers 
are hand fired with buckwheat coal. An industrial railway runs 
from the wharf on the Connecticut River to the rear of the 





SWITCHBOARD, DUTCH POINT STATION, 


' 


power house, by means of which coal brought to the dock by 
boat is removed to the storage bins, where ample storage facili- 
ties are provided for a six months’ supply. During the winter 
months when the river is not navigable owing to the ice, coal is 





GENERAL VIEW OF GENERATOR Room, DutcH Point STATION oF THE Hartrorp Evectric Light CoMPANY. 


by Foster superheaters installed in the boilers. Each boiler is, 
in addition, equipped with the Parsons automatic system of forced 





brought by rail over the New York, New Haven & Hartford 
Railroad. A coal hoist elevates the coal into a hopper, from which 
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it slides by gravity through chutes to the boiler room. Hand 
barrows are used to convey the coal from the chutes to con- 
venient points in front of the furnace doors. A brick flue built 
between the partition wall and the back of the boilers connects 




















SWITCHBOARD 















oy, 
+ 
s| | 
oi 
<;! 
m t 
5| ' 
er! 
5! 
| : ie 
2 ‘Ss 
it és 
1} BE pecs serves FP Pe acaba 
: : 
fy tt 
ai 1 1 
7 io 
A i et 
ee | 
' ‘ 2 
4 ‘2! 
4, : to nth =m nen nn oR -- > 
; 
4 
y} 
! 
OO 
fi 
4 
i 


ee 


PLAN VIEW OF THE DutcH Point STATION 
the boilers with a 135-ft. steel stack. This stack which is pro- 
vided with an 18-ft. square brick base is located to the north 
of the power house and is 10 ft. in diameter. 

In the basement below the boiler room is a railway for remov- 


ELECTRICAL WORLD. 






Vot. XLVII, No. 9. 


ing the ashes. These are dropped from the ash pits into the 
cars through chutes controlled by a chain-operated gate. The 
ashes are then elevated and carried to the rear or side of the 
plant where they are used for filling-in purposes. 
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OF THE HArtTForRD ELeEctric Light CoMPANY. 


The main units in the engine room are supplied with steam 


from a 12-in. header running parallel to the partition wall and 
above the boiler flue. 


The auxiliaries are supplied,by a small 


auxiliary header running along the top of the boilers near the 
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front. This header carries saturated steam fed directly from 
the drums through small lengths of pipe. The turbines being 
run condensing, water for boiler-feed purposes is taken directly 
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pumped by two Deane 7x1o0x12-in. feed pumps through the feed- 
water heater to the boilers. The pump for the hot well is pro- 
vided with an automatic governor and the water is controlled by 
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SECTIONAL ELEVATION OF THE DutcH Portnt STATION oF THE HArtrorp ELectric Light Company. 


x 
from the hot well into which the surface condensers empty. Any 
loss is made up with water from the intake or from the city 
mains. A feed-water heater is installed at one end of the boil- 
er room through which the feed-water passes; this heater is sup- 
plied with exhaust steam from the auxiliaries. 

# 
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a float valve. This float acts on the city supply main leading 
to the tank, so that if for any reason the pump should be shut 
down the float will open the city water pipe. In case of an ex- 
cess of water in the tank the supply to the steam pump is throt- 
tled. 


VERTICAL INDUCTION Motors FoR CENTRIFUGAL PUMPS. 


The water is pumped from the hot well by a Deane pump to a 
storage tank on the roof of the boiler room from which it is 


The main units in the engine room consist of four Westing- 


house-Parsons steam turbines driving 2,400-volt, two-phase, 60- 
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cycle generators. Two of these units are of 1,000-kw capacity, 
one of 1,500-kw capacity, and the other of 2,000-kw capacity. 
The alternator attached to the latter turbine is entirely enclosed 
and kept cool by forced draft. The 1,500-kw unit is the historic 
turbine first installed in the Pearl Street stations and about which 
so much has been written. This unit, which was started early in 
1902, was dismantled and set up in the Dutch Point station where 
it is running in conjunction with more improved turbines of the 
same make. Steam is supplied to the largest turbine by a I0- 
in. pipe which after passing through the partition wall from the 
header in the boiler room drops to the basement beneath the 
engine room and up again to the steam chest of the turbines, as 
shown. The exhaust pipe from this turbine is 24 ins. in diame- 
ter. (The 1,500-kw unit is also fed by a 10-in. steam pipe and is 
fitted with a 24-in. exhaust pipe. The 1,000-kw units are each 
fitted with 6-in. steam and 18-in. exhaust pipes. The air pump 
discharge pipes are 6 ins. in diameter. 

The steam from the turbines discharges directly into surface 
condensers of which there are three, all of Alberger make. The 
1,500-kw unit is supplied with a condenser, having 6,000 sq. ft. 
of cooling surface; both the 1,000-kw units exhaust to a conden- 
ser of the same size, and the 2,000-kw unit is supplied with a 
condenser having 8,000 sq. ft. of cooling surface. Two 8x18x18x24 
Alberger air pumps situated in the engine room, one between the 
1,000-kw units and the other between the 1,000-kw and the 1,500- 
kw unit, and a Worthington pump heretofore used on the old 
1,500-kw unit and situated beyond the 2,000-kw unit, maintain 
the vacuum in the condensers. The connections are such that 
any air pump may be run on any unit desired. The condensers are 
provided with 14-in. overflows. 

Circulating water is taken from an intake well 1o ft. in di- 
ameter, which is supplied by a 4-ft. intake pipe running out to 
the river. The usual precautions are taken to exclude refuse, 
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condenser. The wet vacuum pump is situated alongside of the 
condenser immediately below and connected to the hot well with 
a short run of pipe. 

Throughout the time of the test the turbine operated very 
quietly and without any appreciable vibration, through all the 
loads from no-load to 50 per cent overload. The auxiliaries for 
the turbine required the principal atention of the one attendant, 
the wet vacuum requiring attention when starting up in order 
that it would not become air bound. Some trouble was experi- 
enced by the carbonization of the oil in the second stage cylin- 
der of the dry air pump, which partially closed the air ports into 
the cylinder and caused the air-relief valves to stick open. The 
loads on the turbine at all times were purely commercial in the 
respect that the current generated was used for lighting and mo- 
tor driving. The condenser was found to be absolutely tight. 
Electrical testing apparatus was brought from New York and 
after the test sent to the Electrical Testitig Laboratories for 
calibration. The steam apparatus consisted of carefully stand- 
ardized thermomete.s placed in the steam chest in front of the 
admission valve and in the exhaust pipe on the horizontal leg 
leading to the condenser. There were also steam gauges on 
the steam pipe close to the turbine and on the first stage ot the 
turbine, and a mercury column on the exhaust nozzle close to the 
turbine casing. The readings of the mercury column were cor- 
rected from barometric readings furnished by the Weather Bu- 
reau at Hartford. The water was carefully weighed on stand- 
ard scales. The results of the tests are tabulated in the accom- 
panying table. Each test was of an hour’s duration with the 
exception of the no-load test, which was half an hour. 

Situated between the 1,000-kw and 2,000-kw units are two IOxI2 
Chandler & Taylor horizontal engines direct-connected to 70-kw, 
125-volt, direct-current generators of Westinghouse make. These 
receive steam from the auxiliary steam header in the boiler room 








TEST OF A 1,000-KW WESTINGHOUSE-PaRsONS STEAM TURBINE AT HARTFORD, CONN. 
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etc., from the intake. Centrifugal pumps force the water from 
the intake well through 14-in. pipes to the condensers. These 
pumps are located in the basement of the extension built on 
the river side and are driven by vertical two-phase induction mo- 
tors through shafts from the engine room floor above. The pump 
feeding the large condenser is driven by a 65-hp induction motor 
and the other pumps are each driven by a 50-hp induction motor. 
Power for the motors is supplied through transformers which 
step down the voltage from 2,400 to 220. Each motor is fitted 
with an auto starter which is mounted on the motor frame. 

In connection with these turbines, it may be interesting to give 
the results of tests made on one of the 1,000-kw units by a com- 
mittee of the National Electric Light Association on April 6, 1905. 
This machine at the time of the test had not yet been covered 
with non-conducting material, although the middle lagging was 
in place about the turbine. There were also at that time but two 
boilers installed in the plant, and the superheaters were so con- 
nected that they could not be by-passed in order to mix the sat- 
urated steam with the superheated steam. The exhaust from the 
turbine is taken out of the bottom of the low-pressure and run 
vertically downwards to a lead which brings the exhaust horizon- 
tally into the bottom of the condenser. The dry air pump is 
situated directly above the condenser with as short a connection 
as possible to the bottom. No air cooler is provided on the dry 
air suction since the air is taken out of the coldest part of the 


through a 4-in. main running in the basement below, and ex- 
haust through the feed-water heater; the exhaust pipe connect- 
ing with an 8-in. exhaust main from the air pumps, etc. The cur- 
rent is used for exciting the fields of the alternators and for 
lighting. One unit is sufficient to supply the exciting current. 
Two 11-in. Westinghouse air brake pumps are fastened to the 
partition wall in the engine room and these supply compressed 
air for cleaning purposes and for operating the boiler tube clean- 
ers. The engine room is provided with a 25-ton hand-operated 
traveling crane and the small room containing the pumps, motors 
and transformers is provided with a 5-ton crane. The switch- 
board is made up of 13 panels, and is situated along the river 
wall of the station. The first two panels are devoted to the 
three centrifugal motor-driven pumps, and the four panels next 
to these are generator panels, one for each turbo-generator set. 
The two exciter units are controlled from one panel and the re- 
maining six panels are devoted to feeder circuits, two panels be- 
ing blank. The panel on the south end of the board controls 
a feeder circuit which goes around the east side of the city to 
the Pearl Street station. Feeders from the other three panels 
pass from the four copper-rod bus-bars back of the switch- 
board under the floor to a manhole outside the station and thence 
by underground lines to the Pearl Street station for distribution. 
The engine room floor is finished in white tile, and the room is 
brilliantly lighted at night by Nernst and Edison lamps. 
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The Lighting of Miscellaneous Rooms in 
Residences. 


By J. R. Cravatu anp V. R. LANSINGH. 


HE present article is intended to supplement two previous 
articles on residence lighting by the authors,* by taking 
up the lighting of rooms not before dealt with. 


LIGHTING OF LARGE PARLORS. 


The parlors here illustrated are mainly those of the larger 
class where expense is a secondary consideration. Smaller par- 
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FIG, I.—PARLOR LIGHT WITH TOO MUCH GLARE. 


lors and living rooms were taken up in the January 6 issue. 
Fig. 1 is an example of the lighting of a large parlor which 
could be considerably improved. The first objection to be urged 
against the arrangement shown in this figure is the great amount 
of glare from the lamp filaments which any one sitting in the 
room receives. The opaline shades are of little value as reflectors 





FIG. 3.—POORLY DIFFUSED LIGHT. 


and are not of a shape to act as diffusers and softeners of the 
light. An opal or ground glass reflector of this shape, used with 
frosted bulb lamps, would give much better results. The loca- 
tion of the fixtures in this case is very good for a parlor of this 
kind. Both the chandeliers and the brackets along the wall 
are placed high. In general, it can be said that the results, 
as far as the amount of light obtained below the horizontal 


“The Lighting of Living Rooms,” ELectricaL Wortp, Jan. 6, 1906, and 
“The Lighting of Dining and Bed Rooms,” ELectricaL Wortp, Feb, 3, 1906. 
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is concerned, would be much better in this case if any good 
reflector giving a large amount of light below the horizontal 
was selected in place of those on the chandeliers at present. 

Fig. 2 is an example of lighting in a living room where ex- 
pense is a secondary consideration. The ground glass globes 
in which all the lamps are enclosed diffuse the light so that the 
arrangement is very good from a hygienic standpoint. With the 
arrangement shown, an unnecessary amount of light is being 
spent on the ceiling. Prismatic glass reflectors over the large, 
spherical bulbs seen on the ceiling fixtures in the center of the 
room would add to rather than detract from the appearance of 





FIG. 2.——PARLOR WELL LIGHTED—GROUND GLASS BALLS. 


the fixture and would greatly increase the amount of light 
secured around the table and at the piano where the light is 
most needed. In a dark finished room of this kind it is seldom 
that there is any too much light thrown down in the lower part 
of the room for useful purposes. 





FIG. 4.—WELL DIFFUSED LIGHT. 


Fig. 3 is an example of lighting in a parlor where expense 
is no object but where there is much room for improvement. 
The lamps on the central chandelier are covered with etched 
glass shades having a large amount of clear glass and are hence 
very poor diffusers of light. They, furthermore, have clear glass 
bulbs. In such a location, reflectors are not necessary for the 
sake of economy, but some means should always be taken to 
diffuse and soften the light by the use of frosted bulbs or diffus- 
ing globes. Almost any kind of ornamental etched glass shades 
desired by the owner can be used if frosted bulbs are used in- 
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side of them. The piano is in an excellent location with respect 
to the wall bracket, as the light from the wall bracket is thrown 
on the music from the left of the player. This bracket light 
could with advantage be equipped with a frosted bulb and some 
kind of reflector for increasing the light on the music. The 
other bracket happens to be in a very inconvenient position. 
The brackets in this room well illustrate the fact that in the 
lighting of parlors and living rooms it is easy to place brackets 
where they will be a nuisance rather than a convenience. In gen- 
eral, the use of such brackets is not advisable for this reason, 
unless they are to be used for reading purposes and are placed 
with this in view. It is generally better to put flush receptacles 
in the base board at various places where they may be useful 
around the room for portable fixtures, piano or other lighting, 
fans, etc. 

Fig. 4, the parlor of the Windemere Hotel, Chicago, is 
lighted with lamps in Holophane ball globes, the principal pur- 
pose of which is to diffuse and soften the light so as to avoid 
glare. Ground glass balls could be used for the same purpose 
but would not give quite as good a diffusion. More downward 
distribution of light could be obtained by certain other types of 
Holophane globes which modify the distribution of light from 
the bare lamp more than do these balls. Aside from this the 
design of the lighting of this parlor is good. 


KITCHEN LIGHTING. 4 


The kitchen requires the best general illumination of any 
room in the house because it is a room in which work requiring 
good light is done in a number of places. In most of the rooms 
in the house a concentrated light at one or two places in a room 
is sufficient for ordinary uses. In the kitchen there is usually 
a sink, a table, and a stove, upon all of which work is done 
which requires a good light. It is too frequently the case that 
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hung in the middle of the kitchen, has a certain blinding effect 
on persons attempting to see across the room, and hence detracts 
from the efficiency of the illumination. Further than this, it is 
objectionable because, with table, stove and sink located around 
the sides of the room, the users must always stand in their own 
light or else stand very much to one side. 

Where a single lamp must serve for the lighting of the whole 
kitchen, the best plan is to put it at the ceiling in the center 
as in Fig. 6, with a reflector which will throw light over all of 
the lower part of the room. A reflector giving the maximum 
light at an angle of about 40 to 45 deg. below the horizontal is 
the one to choose for such a location. The reflector shown in 
Fig. 6 concentrates too much light below the lamp, or in other 
words does not give a wide enough distribution to be best suited 
to such a location. Better ones would be the shade shown on 
page 1034 of the December 16 issue of this paper in an article 
by the authors, an opal cone or an opal dome. 

Another better arrangement for kitchen lighting would be 
to place bracket lights well up over sink, table and stove, using 
them with downwardly pointed sockets and reflectors of opal 
or prismatic glass. With three 4-cp bracket lamps of this kind, 
the consumption of current will be about the same as with one 
16-cp lamp, and the concentrated light on the three points where 
the most work is done will give a better light for working, 
although the general illumination of the room will not be as 
good. It sometimes happens that cupboard doors and windows 
interfere with such bracket arrangements in kitchens. A bracket 
light over a stove will require frequent cleaning on account of 
the steam and grease rising from the cooking. For this rea- 
son, a globe with outer prisms should never be used in such 
places; either an opal or prismatic reflector with a smooth in- 
side surface being preferable. 

In a small pantry the best thing that can be selected is a lamp 





FIG. 5.—COMMON FAULTY KITCHEN LIGHTING. 


the kitchen is the last room in the house to be considered in 
planning the lighting. 

Fig. 5 shows a common, faulty method of kitchen lighting, 
which consists simply of hanging a bare lamp on a drop cord 
about six feet from the floor. Now, we know from the photo- 
metric curves that a bare lamp will give an unnecessary amount 
of light to the side walls and ceiling and not enough down on the 
stove, sink and table with such an arrangement. We know fur- 
ther from what has gone before that a bare lamp like this, 


FIG. 6.—GOOD POSITION FOR KITCHEN LIGHT. 


in the middle in a diffusing globe hung about six feet from the 
floor, because what is needed here mainly is good light on the 
shelves. In a large or butler’s pantry, the conditions are similar 
to those in the kitchen. 

PORCH LIGHTING. 

This, as a rule, is a simple problem, poorly done more often 
than not. The requirements for porch lighting are evidently 
to light the floor of the porch and the steps to it as well as 
to throw light on a person standing on the porch. This means, 
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of course, a strong downward light. The ordinary incandescent 
lamp throws less than one-half its rated candle-power directly 
downward so that if this type of lamp is to be used, some means 
should be adopted to increase the downward light. For artis- 
tic reasons a closed form of globe is usually chosen, as in Fig. 
7, instead Of a reflector, although a reflector is by far the most 
economical thing that can be used. If a good prismatic reflector 
is employed, a 4-cp lamp is usually sufficient, although an 8-cp 
is better. Another plan sometimes adopted is to use a turn-down 
lamp having the 1-cp filament turned on for the ordinary every- 
day requirements of lighting the porch and steps and using the 
16-cp filament on special occasions. 

One of the best forms of porch lighting is a hemisphere placed 
on the ceiling. The light inside should be a single lamp mount- 
ed in the center pointing straight downward and provided with 
a reflector inside of the hemisphere. When used with a reflec- 
tor almost any kind of diffusing hemisphere can be used, ground 
glass being preferable to opal and opaline because of its higher 
efficiency and more artistic appearance. If no reflector is used 
in the hemisphere, a Holophane hemisphere is preferable because 
of its power of directing the horizontal rays of light downward. 
When a ball effect is desired, one should avoid the typical ex- 
ample shown in Fig. 7 where most of the light is thrown side- 
ways and on the ceiling and the minimum downward where it 
is wanted. By the use of a ground glass ball with a 4-in. holder 
permitting the use of an 8 or 16-cp lamp with a small prismatic 
reflector hanging directly on the lamp inside the globe a pleas- 
ing and efficient arrangement can be obtained. It is also pos- 
sible to use in such cases one of the new type of balls with pris- 





FIG, 7.—INEFFICIENT PORCH LIGHT. 


matic reflector on top and ground glass on the bottom. It is not 
possible to obtain as great efficiency using an enclosing globe 
even with a reflector inside of it as can be obtained with a lamp 
in a larger reflector without the enclosing globe. An effective 
and practical arrangement for porch lighting when using hemi- 
spheres is to place one lamp in the center for common use and 
others surrounding it for special occasions controlled by a sep- 
arate switch. Brackets are often effectively and artistically em- 
ployed in porch lighting. Such cases present practically the same 
problems as come up in bracket lighting elsewhere. 
BATH ROOM LIGHTING. 

The lighting of the bath room depends somewhat on the 

amount of use that is to be made of the bath room mirror. In 
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a small bath room where the mirror is not used much, a light 
in the center on a pendant about 6% ft. above the floor, equipped 
with a reflector which gives good general distribution below the 
horizontal, will answer very well. <A preferable arrangement is 
to place it at the ceiling and control it with a wall switch. Where 
mirror lighting is important, the arrangement shown in Fig. 8 
is good. In this figure, the upright lamps on bracks at each 
side of the mirror are equipped with a Class B Holophane globe, 
which diffuse the light and also direct most of it below the hori- 
zontal. Because of the fact that bath rooms have usually light 
walls and ceilings, reflectors do not play as important a part here 
is in dark finished rooms, although, in the example given in Fig. 
8, there is so much dark wood work in the vicinity of the brack- 
ets that the per cent of reflection is very low. 
BASEMENT LIGHTING. 

In the basement in the average residence but a limited amount 
of light is needed at night, but what few lights there are must 
illuminate a large area. It is best not to provide anything which 
will collect an unnoticed amount of dirt, and for this reason 
flat, opal reflectors and lamps, placed near the ceiling, us- 
ually make the best combination. If a more concentrated light 
is wanted than is afforded by a flat, opal reflector, some conical 
reflector can be used. A very useful suggestion offered by Mr. 
J. Kermode, of Cleveland, in a paper on wiring of residences, 
before the Ohio Electric Light Association in 1905, is to the 
effect that where several lamps are used in a basement they should 
all be connected to one switch at the top of the basement stairs 
and al! sockets should be equipped with a “turn-down” lamp, which 
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FIG. 8.—WELL-LIGHTED BATH ROOM MIRROR. 


has one filament of 1-cp and another filament of 16-cp. The I-cp 
filaments will be kept turned on, so that they will light whenever 
the switch controlling the basement is thrown on. After the 
switch is thrown on, the user has a dim light from the 1-cp fila- 
ment with which to find his way around, and whenever he desires 
more light at one lamp, can immediately turn on the 16-cp fila- 
ment. When he leaves the basement all lights are turned off 
at the one switch. 
HALL LIGHTING. 

The lighting of a long hall in a residence can best be accom- 
plished by placing a two-light fixture with lamps near the ceiling 
at the middle, placing frosted tip lamps in concentrating reflec- 
tors and pointing them so that the maximum intensity of light is 
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in the direction of the floor at the ends of the hall as in Fig. 9. 
This accomplishes the lighting with one outlet. For longer halls 
two or more outlets are advisable. The lamps may be placed on 
pendants in diffusing globes of sand blasted or opal glass, or 
in reflectors giving a general distribution of light below the 
horizontal. 

The use of a turn-down lamp in a hall is frequently desirable, 
in which case the cords for turning up and down must be with- 
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FIG. 9.—-DIAGRAM OF LONG HALL LIGHTING. 


in reach of an ordinary adult from the floor. The use of side 
brackets for hall lighting is also artistic and permissible. Lamps 
in side brackets should be always enclosed in diffusing globes. 
The main thing in hall lighting is a general moderate illumina- 
tion without concentration at any one point, and without any 
blinding glare from bare lamps placed in the ordinary line of 
vision. 





Boiler Efficiency Tests. 





By Geo. T. HANCHETT. 

Se: efficiency of a boiler is so dependent alike upon the 
coal, conditions of draught, and more particularly the 
fireman, that it does not have the definite significance 

which many engineers attach to it. A first-class fireman can 

get an efficiency well above 50 per cent with an old-fashioned 
cylindrical boiler without tubes. The poor fireman will get the 
same figure with a modern water tube type. 

Considering the modern type as a whole, there is so little dif- 
ference in the efficiencies of the various forms when properly han- 
dled, that a boiler test is really a fireman and coal test. The 
real factors of the merit of the boiler are those of convenience in 
keeping the boiler clean, the life of its tubes, surfaces and brick 
work, the dryness of steam that it produces, its quick steaming 
capacities, and the number of cubic feet of water that the boiler 
contains, the last being a measure of its steam holding powers. 

Nevertheless, efficiency tests are and probably always will be 
made and required, and owing to the fact that isolated plants 
may wish to test their firemen and boilers, it is not to be denied 
that efficiency tests are useful. Therefore convenient methods for 
making these tests, which are troublesome at best, may be 
appreciated, and it is the purpose of this article to devote a few 
columns to the description of methods which the writer has 
found convenient. 


The quantities to be measured in a boiler test are the following: 
1. The weight of fuel consumed. 

. The weight of incombustible material rejected. 

. The temperature of the flue gases. 

. Thermal units of the combustible elements. 

. The weight of water evaporated. 

. Pressure of steam at which it is delivered to the line. 

. Temperature of the incoming feed water. 

. The quality of the steam delivered. 

9. Draught. 
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The boiler test for efficiency should continue for at least eight 
hours. Any shorter test is likely to be accomplished with gross 
errors in the weight of coal and water, and is valueless. It is 
commonly preferred to test a boiler at full working load, and 
means must be provided to dispose of the steam which the 
boiler generates at such load. Tf the boiler is tested under a 
normal varying load, the test should continue for a much longer 
period of time. 

The weighing of the coal in a short-time boiler test, such as 
will be described in this article, should be done before the test 
is begun. The amount of coal that will be consumed during the 
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eight hours should be computed on the basis of about 5 lbs. to 
the hp-hour, and this amount of coal carefully weighed and 
dumped in one corner of the boiler room. After the test is com- 
pleted, any unused coal must be weighed and credited. 

The weighing of the water for very accurate work is preferably 
accomplished by two barrels mounted on scales. These barrels 
are alternately filled and emptied and allowed to drain to a suc- 
tion reservoir of the boiler feed pump, and should be weighed 
both empty and full, the weight of the full barrels being placed 
in one column of a log, and the weight of the empty barrels in 
another, the difference of the totals being the amount of water 
consumed. It is not often that two platform scales are available, 
and the piping to two barrels is more or less inconvenient; a 
very close approximation, however, can be reached in the fol- 
lowing way: 

Two barrels should be selected and weighed empty and wet, 
the top should be carefully leveled, and they should be filled to 
the overflow point and again weighed, the difference representing 
the capacities of the barrels in pounds. These two barrels should 
then be mounted in a position whereby they can drain com- 
pletely to a suction tank, and the system should be equipped with 
water taps, preferably quick opening valves, with drainage and 
filling connections and a pump suction tank. The tops should 
be carefully leveled, and the water allowed in every case to over- 
flow the top of the barrel. As this entails considerable slopping 
of water, the weighing station, as it may now be called, should 
be located in some part of the boiler room where the overflow 
water can be conveniently taken care of, preferably by some 
catch basin. 

It will be found convenient so to arrange each barrel that it 
will contain a quantity of water corresponding to an even con- 
venient figure. The barrels can be brought to the required 
capacity by inserting in them heavy material displacing the 
required amount of water, the most convenient material being 
bricks, the cubic content of which is readily computed. 

In lieu of weighing or measuring, and more convenient than 
either, is metering, and especially is this true if the water is hot. 
A meter should be selected of the piston type, as being the most 
accurate, and if there is any doubt about the accuracy of the meter, 
it may be calibrated by weighing or measuring. It may be said 
in passing that the error of the water meter is always negative; 
that is to say, it always registers when in error less water than 
actually passes through it, thus causing the boiler to show a lower 
efficiency. 

The temperature of the feed water should be taken by 
means of a chemical thermometer. This thermometer should 
be placed in a pocket in the feed pipe. A convenient form of pocket 
may be made by equipping the feed pipe with a tee, the side 
outlet of which is equipped with a short nipple and cap; the 
latter is drilled to accommodate a 3-in. nipple and cap, which 
is screwed into the larger cap so that it projects directly in 
the path of the feed water. This thermometer pocket should be 
filled with oil, and should preferably be of such length that 
the mercury column in the stem will always be visiblé and the 
thermometer will not be required to be lifted out. Thermom- 
eters for this purpose which require only to be tapped into the 
feed pipe, preferably at some elbow, are made and are accurate. 

The boiler pressure is of course obtained by means of a 
gauge, and if there is any doubt about the accuracy of the gauge, 
it should be tested. If the gauge is new, the chances are that 
it is quite accurate. 

The temperature of the flue gases should be taken by means 
of a pyrometer. This may be an electrical instrument used in 
connection with an ohmmeter, or it may be a direct reading 
mercurial pyrometer which is less conveniently handled, but 
reads directly. 


The weighing of the ashes should be accomplished by having 
a perfectly clean ash pit on the start of the test, and at the close 
the ashes weighed that it contains, together with a certain amount 
of the quenched fire at the close of the test. The quality of 
the steam is most conveniently observed by means of a’ Peabody 
throttling calorimeter. A weighed amount of wood should be 
provided sufficient to start the fire. 
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If the water is metered, one man will find it easy to take all 
the measurements necessary in making the test, and he will 
also be able to direct the fireman. If the water is to be weighed 
or measured, two men will be necessary, a man to attend the water 
tanks and keep the water log, and another to read the other in- 
struments and exercise general supervision. 

Before the test is begun the boiler should be under load and 
steaming well. At the time of starting the test the fires should 
be quickly drawn, wood thrown in where it will immediately 
ignite in the hot furnace, and a new fire built up from the 
weighed coal. The test should proceed through the allotted 
time, and at the time of closing the test the fire should be 
drawn, and if necessary that the plant should be run, it should 
be immediately rebuilt with fuel ready at hand for the purpose. 
The drawn fire contains a certain percentage of coal and ash, 
which should be estimated and accounted for as described below. 
The various measurements during the test should be taken in 
the following way: 

If the water is to be weighed, a log should be provided, as 
shown below: 

WateR Loc No. 1. 


Time. Wt. full. Wt. empty. 
7.00 A.M. 257 52 
7.10 264 68 
7-20 239 57 
etc. etc. etc. Gross weight, 


Tare, eves 
Difference or net 
evaporation, 
Totals, ... 

This should be kept by the man who weighs the water, and 
has two columns, one of which contains the weight of the 
empty barrel and the other the weight of the full barrel. A 
third column is provided for the time, from which an idea of the 
tate of evaporation can be had. 

If the water is measured by means of the barrels, the tally 
sheet is somewhat simpler, as shown in the water log below: 


Water Loc No. 2. 


Time. Bbl. 1. Bbl. 2. 

7.00 A.M. I 

7.10 I Weight of barrel No. 1 empty 52 Ibs. 

7.20 I Weight of barrel No. 2 empty 61 Ibs. 

etc. etc. etc. Weight of barrel No. 1 full 265 Ibs. 
Weight of barrel No. 


2 full 278 Ibs. 
No. of barrels No, 1. dincaie 
No. of barrels No, 2. 

Total. 

Tare No. 1. 
Tare No. 2. 
Total tare. 


Difference or water used. 


The test should be so conducted that an exact even number of 
barrels can be used, and the log can consist of but three col- 
umns, two of which are simply tally columns, and the third a 
time column. The method of estimating the actual weight of 
water consumed is apparent from the form of the tally sheet. 
The temperature of the feed water, the boiler pressure, and the 
temperature of the flue gases should be kept on one sheet, and 
should be taken every ten minutes. The results can then be re- 
duced to curves with reference to time, if such data are desired. 
The form of such a tally sheet is shown below, which also 


GENERAL TALLY SHEET. 
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7.00 A.M. 018275 175 625 110 
7.15 295 185 600 112 
7-30 325 165 650 115 
7.45 360 195 580 112 
8.00 395 200 525 111 
etc. etc. etc. etc. etc. 
Elapsed Difference Av. Av. Av. Av. Av. Av. Av.. Av. 
time. from start. temp. temp. press, temp. press. moist. barom. drft. 


contains a water column, for use in case the water is measured 
by meter. 

Measurements of the throttling calorimeter should also be 
taken every hour, and their results computed as described below. 
The water level of the gauge glass of boiler should be carefully 
noted and the test should be finished on the same water level as 


on the start. 
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RESULTS OF TEST. 

BOILER DATA. 
Type and make 
Rated horse-power 
Grate area 
No. of tubes 
Diameter of tubes 
Water capacity 
Total heating surface 
Ratio grate area to heating surface 

FURNACE DATA. 

Type of grate bar 
Cubic content of combustion chamber 
Area of britching 
Area of stack 
Width of space between bars 

FUEL DATA, 
Coal burned, Ibs. 
Kind of coal 
B.t.u. per pound as given by dealers 
B.t.u. per pound as given by analysis 
Percentage of noncombustible 


TEMPERATURES. 
Average feed water temperature 


Average flue temperature 
Average calorimeter superheat temperature 


ASH DATA. 
POTS Ait WO BI ss ec cas ene ayes bee Ibs. 
PROTEGE TBE GOES: 6065 6 sce S isles 3 Ibs. 
Total non-combustible............... Ibs. 

TIME DATA. 
Time of beginning 
Time of ending 
Elapsed time 

PRESSURES. 
Average boiler pressure............. Ibs. 
Average barometric pressure....... Ibs. 
Average calorimeter pressure....... Ibs. 
Average absolute pressure.......... lbs. 
AVGRARS. GAGE ss ieicciccaccses ses water 

EVAPORATIVE DATA. 

Observed water evaporated......... lbs. 
Average moisture in steam......... lbs. 


COMPUTED RESULTS. 
Heat units in 1 Ib. of steam at boiler pressure 
Heat units in 1 lb. of feed water. 
Net heat units given to 1 lb. of water 
Heat units in 1 lb. of steam from and at 212° 
Factor of evaporation 
Lbs. of water evaporated from and at 212° 
Lbs. of water evaporated per hour from and at 212° 
Horse-power of boiler at 34.5 lbs. per horse-power per hour 
Lbs. of water per lb. of coal 
Lbs. of water per lb. of coal from and at 212° 
Lbs. of water per pound of combustible 
Lbs. of water per lb. of combustible from and at 212° 
Lbs. of water per square foot of heating surface per hour 
Lbs. of coal burned per square foot of grate surface per hour 
Total heat units given to boiler in coal 
Total heat units appearing in evaporated steam 
Ratio or percentage of efficiency. 


A sample of the coal should be selected in the following way: 
A number of shovelsful should be taken from different parts of 
the pile of weighed coal and piled together on the boiler room 
floor and thoroughly mixed. This pile should be quartered, 
and one quarter selected, mixed, and requartered, the process 
continuing until a sample weighing about 2 lb. is had. This 
can be analyzed at leisure, most conveniently by a calorimeter 
method, which was described by the writer in the American 
Electrician of April, 1905. 

The wood used in the test can be charged at one-half its 


weight in coal. It is usually a miscellaneous collection of scrap 
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and cannot be more closely evaluated, and if the test is of long 
duration and much fuel is used, serious error is not entailed by 
this procedure. 

The ashes in the ash pit should be considered as incom- 
bustible material unless the grate bars are very wide and the 
coal very fine anthracite, when they should be given the same 
treatment as the drawn fire. 

The drawn fire should be quenched and examined by taking 
a small sample; usually visual examination of this sample will 
enable an estimate to be made sufficiently close to determine 
what percentage of the drawn fire is combustible material, 
which should be credited back with the unused coal, and 
the proportion of ash, added to the ashes found in the ash pit. 
The error is not large, especially in a boiler test of long dura- 
tion, in which case it would make a difference of less than one- 
tenth of one per cent in the total fuel consumed. 

The finished report of the boiler test should contain the data 
shown above, most items of which are obvious, and 
others are readily arrived at by computation by the methods 
shown below. In discussing this computation the obvious fig- 
ures will of course be omitted. 

The average absolute pressure is the sum of the average 
barometric pressure and the average boiler pressure. There 
are two varieties of steam tables, one of which quotes gauge 
pressures and is approximate. The other quotes absolute press- 
ures and is accurate. If the table employing absolute press- 
ures is available and barometric pressures have not been taken 
in the test, a close approximation can be had by considering 
the barometric pressure to be 14.7 Ib. 

The average draught is the average readings of a draught 
gauge, which can consist of a U-tube containing water, one leg 
of which is piped to the britching of the boiler. This figure 
cannot be used in the computation of any result, and is only 
of information to those who are experienced in boilers, grates, 
and furnaces. With a knowledge of what draught is, an expe- 
rienced boiler man, knowing the kind of coal used, can tell 
whether or not the maximum number of pounds possible to 


obtain per square foot of grate was burned during the test, or 


in other words, whether the boiler was forced to its ultimate 
capacity. 

The average moisture in the steam is obtained by means of 
the readings of a Peabody calorimeter. This calorimeter is one 
known as the throttling type and is illustrated in principle 
below. Steam is admitted at a, the pocket c being simply a 
































STEAM CALORIMETER. 


condensation pocket which can be drained by the pet cock. The 
steam passes through the pipe b and through the valve, which 
is opened very slightly so as to- allow the steam to wire-draw, 
and enters the chamber, A, from which it escapes through the 
pipe and valve, d. The temperature of this steam, which 
is superheated by the process of wire-drawing, is taken at the 
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thermometer pocket, ¢, and its pressure is noted by the gauge, f. 
The following formula now obtains 


A-+ Cp (ts — hh) —@ 





r 


The letters have the following significance: 

r = The latent heat of vaporization. 

q = The heat of the liquid. 

\ = The total heat in the steam. 

t; = The temperature of saturated steam at that pressure. 

ts= Temperature of superheated steam in the calorimeter. 

cp = Specific heat of steam at constant pressure, and may be 
taken as .48. 

« = That portion of the steam which is genuine steam, and 
the difference between that figure and /, is the portion 
that is water, or the per cent of priming. 

The formula can best be illustrated by the example given below: 


Pressure of the atmosphere..............14.8 pounds 
Steam pressure by gauge................ 69.8 pounds 
Pressure in the calorimeter gauge........ 12.0 pounds 
Temperature in the calorimeter. ..........268° .2 F. 


1156.4 + 0.48 (280.2 — 243.9) — 286.3 
. = 0.988 
892.7 


The priming is thus 0.012 or 1.2 per cent. 

Duscussing this example it may be stated that the absolute 
pressure of the entering steam is, of course, the sum of the 
first two figures, gauge and atmospheric pressure, or 84.6. From 
the steam tables the heat of liquid at 84.6 pounds will be found 
to be 286.3. the value of g. The gauge pressure in the calorimeter 
is 12 pounds, the absolute pressure is 26.8. At 26.8 pounds from 
the steam table the temperature of saturated steam is found to 
be 243.9, and the total heat A is found to be 1156.4. The figure 
268.2 is observed from the calorimeter thermometer, and the 
constant .48 is already understood. The figure 892.7 is, of course, 
the latent heat of vaporation at the absolute pressure of steam 
at 84.6 pounds, and from the steam tables will be found to be 
as stated. 

Solving the arithmetical problem shows that 98.8 per cent of the 
mixture is steam and the remainder is water. A consideration 
of the formula will show that unless the steam is superheated by 
the action of the calorimeter, it will fail of its action. Therefore, 
the observed temperature in the calorimeter must exceed the 
temperature given for saturated steam at the absolute pressure 
in the calorimeter. 

In the computed results the heat units in one pound of steam 
at boiler pressure are obtained from total heat columns in a 
steam table. The heat units in one pound of feed water is equal 
to its temperature in F. degrees minus 32. The difference be- 
tween the heat units in the feed water and the heat units in the 
steam is necessarily the heat units given to one pound of water 
by the boiler itself. 

The heat units required to evaporate one pound of steam from 
and at 212 is a very familiar figure, 965.8; and if we divide the 
net heat units given to one pound of water, by this figure, we 
will obtain the number of pounds from and at 212° that this 
heat would evaporate. This factor is called the factor of evapora- 
tion, and if the actual water evaporated is multiplied by the factor 
of evaporation, the result will be the number of pounds evapo- 
rated from and at 212°. From this figure the number of pounds 
of evaporation per hour can be easily computed, and dividing this 
figure by 34.5, the average horsepower of the boiler during the 
test can be determined. 

An analysis of the heat units contained in one pound of coal 
multiplied by the coal burned, will give the total heat units given 
to the boiler. Multiplying the heat units given to one pound of 
steam by the total water evaporated, will give the total heat units 
appearing in the evaporated steam; the ratio of the two will 
give the efficiency of the boiler in per cent. Anything exceeding 
70 is a very good figure indeed. 
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The Design of a Small Electric Power 
Station.—I. 





By James F. Hopart. 


PON being commissioned to design and erect a power 
U plant, say of 125 to 150 hp, the engineer will first proceed 
to collect the data necessary for properly laying down and 
selecting the machines and material necessary to meet the con- 
ditions as they exist. Possibly, when completed, the engineer’s 
data sheet may look something like the following: 

Location, in the South, plenty of land, all the room 
necessary. Shipping facilities good. Railroad siding at 
door. Sewage matters may give trouble. Water level 
near ground surface. Water supply for boilers, driven 
wells. Surface water best. Too much lime in deeply 
driven wells. Fuel, yellow pine wood four feet long— 
cordwood, $2.00 per cord. Load, steady, engine, during 
day, boiler only at night. Pressure during day, to suit en- 
gine. Pressure at night, 125 to 150 pounds, for chemical pur- 
poses. Steam required, 125 hp during day, steady load. 
At night, 140 to 150 pounds pressure. About 75 hp re- 
quired from 6 p. m. to 7.30 p. m. About 40 hp required 
from 7.30 to 5 or 6 o'clock a. m. The pressure and time 
of application noted above, must be continued until the 
product of steam pressure in pounds and the time in 
hours, equals 1,250. The count to begin after the fall in 
quantity of steam required which takes place when the 
apparatus is fully heated to steam temperature. Labor 
and attendance all negro with exception of white en- 
gineer and white superintendent. Repair facilities very 
poor, necessary to send 30 to 40 miles for machine shop 
work or repairs outside of factory. Strong winds fre- 
quent with fine sand blowing freely. No frost, but high 
winds and severe storms. Foundations to be laid in sand. 
Hard-pan many feet below surface, too far to be counted 
in arranging foundations, which are to be laid in clean 
sand free from clay or loam. Building material, nothing 
but long leaf yellow pine from a country sawmill four 
miles distance. All lumber green, freshly cut to order 
and sawed to schedule. No planing machines in mill. 
Novelty works a mile and a half in opposite direction 
from sawmill, but they do not know how to do anything 
well except fix maximum prices and render bills. All 
dressed boards and lumber must be ordered 40 miles 
by rail. No stone for concrete. Brick must be ordered 
by rail and are very poor and soft. Price delivered $10.00 
per 1,000. Native magnesia lime, not very strong, can be 
obtained. Plenty of sharp clean sand everywhere, to be 
had for the taking. A deposit of “rock-clay” near at hand 
and available at a cost of $1.00 per cubic yard delivered. 
This clay rams down exceedingly hard and is used for 
“paving” roads and sidewalks. It gets dusty when dry 
and muddy if wet. No skilled mechanics obtainable 
for erection of factory. All machinery must be erected 
by ordinary—very ordinary—carpenters who require con- 
stant and close watching. All work must be laid out for 
them and all lines and centers laid down and constantly 
watched to see that they are worked to. No millwrights 
or machinists available. The engineer-to-be is a good 
blacksmith. Superintendent of plant good at erection 
but not accustomed to machinery drawings. Never saw 
one before. Blacksmith tools at plant, also grindstone, 
pipe tools and hand die for cutting bolt threads. No 
engineer with transit available. All lines and levels 
must be laid out with 12-ft. pole and carpenter’s level 
with a small iron level for setting the machinery. Even 
a straightedge must be made of yellow pine and will 
hardly stay straight from one minute to another. Cost 
of labor, $1.25 per day from 6 a. m. to 4.30 p. m., with 
half an hour nooning. Quality fair, above negro aver- 
age. All skilled (?) labor, $2.00 to $2.50 per day; 
capacity, “two looks and one move per hour,” very slow 
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and poor except at mistakes. Fire protection, abso- 
lutely none. Fire danger great. Wood-burning loco- 
motives pass close to plant frequently. Insurance rates 
almost prohibitive, 44% per cent to 5 per cent per year. 
Location, 14% miles from post-office, bank, stores or hotel. 

The above data, taken almost verbatim from a notebook by 
the writer, will serve as one extreme illustration in engineering, 
and nothing calling more fully for a self-sustaining steam plant 
can well be imagined. It is in strong contrast to a plant in town, 
where real estate is valuable and the best of labor and material 
can be obtained. In each case, the engineering problems to be 
solved are as different as are the conditions, and between the two 
may be found probably the entire range of “condition engineer- 
ing.” From the foregoing, it will at once become apparent that 
a high grade plant is not to be thought of. Water tube boilers 
and a condensing engine are not for this plant. Indeed, the spe- 
cifications for the entire layout must be ahout like the specifica- 
tions for a fence which the writer was called upon to witness 
recently—or, more properly speaking, to witness the contract of 
which the specifications formed a part. They were for a fence: 
“Horse high, hog tight, and bull strong.” The plant to be laid 
out in this case must be simple and easily kept in repair without 
the necessity of a machine shop. There was plenty of room and 
no necessity for obtaining the highest rate of evaporation, there- 
fore there was selected a plain tubular boiler, 72 in. x 18 ft., built 
of 9/16-in. steel (firebox )to carry a working presure of 150 
pounds to the square inch. To make sure that the boiler was 
up to the requirements, the contract called for the boiler to be 
insured either in the Fidelity Company or in the Hartford Steam 
Boiler Inspection and Insurance Company, which was done. 

The engine selected by the writer was a plain, low-priced Corliss 
type engine, which in paper mills has stood the test of running 
“28 hours per day and eight days per week,” with surprisingly 
small bills for repairs. 

But someone interested evidently “had a pull” and the concern 
for whom the plant was to be designed, considered it to their 
interest to purchase the steam plant themselves, and, instead of 
a 14-in. x 30-in. Corliss engine running at 90 r.p.m., they finally 
purchased a 14-in. x 18-in. slide-valve engine to run at 130 r.p.m. 
Upon looking up the engine purchased, it was found that it was 
built to work under only 90 pounds of pressure per square inch, 
thus making it necessary to put a reducing valve in the steam 
pipe between boiler and engine—a piece of engineering not to 
be recommended! 

A considerable portion of the material consumed in the plant, 
and all its output, was necessarily handled by rail; therefore the 
factory was laid down on the plans beside a side-track which 
swept in an easy curve away from the main line of railroad, thus 
giving plenty of room on either side of the siding in question. 
But someone—perhaps the man who selected the engine—took 
a finger in the location, and jammed the factory close alongside 
the main line in such a manner that the turnout was only a paral- 
lel siding, only one side of which could be used, the other side 
being within 1o ft. of the main line. This action added immensely 
to the fire risk, as the sides of the factory (the roof was so-called 
fireproof) was exposed, together with 200 cords or so of wood 
before the boiler house, to the sparks from wood-burning locomo- 
tives on the main line of railroad. 

A water tank having a capacity of 15,000 gal. was erected on a 
tower near the factory building, the bottom of the tower being 
placed just above the ridge of the highest roof, which was about 
30 ft. from the ground. Hose connection for 5-in. nozzles in va- 
rious parts of the factory afforded a certain fire protection, and 
the intention is to place automatic sprinklers throughout the 
building and to connect them with the water tank in a “wet” 
system. The hose connections are so arranged that the water 
tank can be cut off by closing a valve, and the boiler feed pump 
be worked directly into the hose connection lines. 

Sewage bids fair to give considerable trouble, but as it was 
possibl«: to place closets at a distance of 100 ft. from the factory, 
and as the sand would readily absorb any surface discharge of 
water, all drips and blowoffs were simply carried out of the 
building on the surface level just at the floor line and dis- 
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charged at the rear, where there chanced to be a slight depression 


in the ground. 

It was impossible to excavate more than three or four feet 
without coming to water, therefore it was necessary that the foun- 
dation excavations be very shallow. For all building foundations, 
excavations were made about 13 inches below the floor line and 
the soft “sand clay bricks” available, were laid down to form a 
pavement about 28 in. wide. Upon each layer of brick, very thin 
grout was poured, thus making sure that ail the joints were well 
filled. Layer after layer of bricks were thus laid, the two lower 
ones being “flush” courses and about 20 in. apart. Each suc- 
ceeding course was stepped back about 2 in., making the top of 
the foundation wall about 13 in. wide, upon which sills were 
to be laid, each 8 in. x 8 in. The extra width of foundation was 
provided for the purpose of afterward giving the entire factory 
a veneer of brick 4 in. thick outside of posts, and 13 in. thick 
between them, the weatherboarding and all smaller timbers being 
torn out as the bricking-in process proceeded. 

All piers were laid up in the same manner, five courses of 
bricks high, laid flatwise, and the inside bricks well grouted, 
course by course, after the outer bricks had been laid and the 
joints closed to prevent the cement grout from running out. All 
important piers were finished 12 in. square, the bottom being 
started 29 in. x 29 in. Some of the lesser piers were finished 
8 in. x 8 in., the lower courses being laid only 25 in. x 25 in. The 
engine foundation was constructed in the same manner, the base 
being made as wide as possible and the 2-in. stepping allowed 
to reach the above ground limits of the foundation. 

The outboard bearing of the engine shaft was made of 
sufficient mass to require double the pull of the belt to overturn it. 
The ground friction on sides of pier was not taken into account, 
thus allowing that resistance, whatever it may be, to increase the 
factor of safety of 2, provided for above. 

In laying out all walls, piers and machinery foundations, for 
which there were no templets, the method followed was to erect 
stout stakes well braced, and to nail on batter boards, the upper 
edges of which were 6 ft. above the top of the proposed wall, 
foundation or pier, provided that the proposed finish line was any- 
where above the surface of the ground. This method was 
adopted in order that the batter boards might be up out of the 
way of the workmen, particularly the wheelers of brick and 
mortar. The batter boards were accurately leveled and the piers 
and walls could be worked directly to measurements from the 
batters, or from lines stretched tightly across them. Indeed, it 
is the custom of the masons in this part of the country to woik 
levels altogether from lines very tightly stretched. 

The writer heretofore has always had a préjudice against the 
working of levels in this manner, but from the results obtained, 
there certainly is something in the method worth getting ac- 
quainted with. The masons would stretch lines tightly over the 
high batters provided for them, and, saw cuts having been made 
for the lines to be drawn into, both for the finished walls or 
piers and for the footings of them as well, the stretched lines 
showed both the lines and the levels as well. With a stick cut 
to the proper length, the masons would measure from the line to 
the bottom of the excavation. The lower end of the stick was 
laid off with the number of courses of brickwork to be laid, so it 
was only necessary to level up to the lower end of the stick and 
then place the first layer of bricks ready for the grouting. As 
masons invariably lay bricks to a line, there is no reason why a 
line should not be used for arriving at the grade of several small 
piers between the ends of the line. With a little-care in keeping 
up where the line sags, satisfactory work can be done with great 
ease and speed. It is not equal to transit and Y-level work, but it 
can be done in a manner entirely satisfactory and adequate to 


the requirements. 

In laying out the work, all measurements were taken with 
wooden poles—“rods” they are called in some places—made of 
14-in. x 1-in, yellow pine planed on four sides and smoothed up, 
the corners being removed so as to show a face about 1/16 in. 
A master rod 20 feet long was made up and kept in the 


wide. 
never allowed to be 


engineer’s headquarters. This rod was 


taken out and all rods used in the work were made from the 
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master rod by clamping another rod along the master rod, and 
then squaring across at each footmark with a sharp penknife. In 
this manner, the use of rods too long or too short was entirely 
avoided. A considerable number of rods were made in order that 
no time should ever be lost in looking for a measuring stick. 

One rod 12 ft. long was kept in the engineer’s office for his 
personal use, as it is not conducive to morality to be obliged to 
chase around five or ten minutes for a measuring rod when a 
measurement is needed in a hurry. Two rods were kept at the 
lumber piles and not allowed to be taken away. One of these 
rods was 20 ft. long, the other one 12 ft., and each of these had 
the feet marked with paint, each alternate foot being painted 
white, the remaining number of feet being left the natural color 
of the wood, thus making it easy to determine the length of a 
16 or 18-ft. board of timber without having to walk to the far 
end of it in order to read the rod. One of the worst things there 
is to contend with in this class of building—the short or the 
long rod, or both—was done away with, and accurate and speedy 
measurements provided for at all times. 

As soon as the batter-boards above described had been erected 
and leveled, two main lines were drawn or stretched, one the cen- 
tral line of the main building, the other, the center line of the 
engine shaft. Or, two lines, one the center line of the engine, the 
other, the center line of the engine shaft, may be used if desired, 
but in this case, it was most convenient to use the center line of 
th building and run the shaft line at right angles thereto. In 
laying out these lines, great care was taken with the “squaring” 
of the two lines, which was done as follows: 

Three boards were arranged just flush with the top edges of the 
batter boards, one of the boards being 12 ft., another 16 and the 
third 20 ft. long. Three rods were prepared and squared up very 
carefully as was the case with all rods made and used on the job. 
The rods were made to the lengths given above, viz.: 12, 16 and 
20 ft. The two shorter rods were laid with one corner of each 
in contact with each other, on the three prepared boards mentioned 
above, and the 12-ft. rod was brought parallel with the main 
line to which the other line was to be squared. Thus arranged, 
the adjusting of the second line was to be done along the 16-ft. 
rod. The 20-ft. rod was then placed diagonally across from one 
of the shorter rods to the other, forming a right angled triangle 
with sides 12, 16 and 20 ft. 

After very carefully adjusting the three rods and one of them 
to the line, the second or cross line was so adjusted that it was 
exactly parallel with the 16-ft. rod. The principle of this work 
lies in the fact that the three sides of a triangle made by the 
distances 6, 8 and 10, must contain a right angle invariably. 
Multiples of these numbers must also enclose a right angle at 
one of the rod intersections. By doubling the length of the sides, 
the possible error in laying out, is halved and the work rendered 
of sufficient accuracy for any type of factory. 

When a line was wanted in any portion of the factory, all that 
was necessary was to locate one point in the line by its distance 
from the center line, marking the same on the batters, then 
measure off the same distance from the center line at the other 
end of the factory, mark on the batters, and stretch a line between 
the two marks thus made. Never was there any necessity for 
squaring another line during the construction of the factory—it 
was only necessary to measure from one or the other of the center 
lines in two places—draw a line between marks, and, there you 
are. 

After the building was erected, the lines were both permanently 
marked on the timbers of the frame at opposite sides of the 
factory. This was done with both the lines, and it was only 
necessary to stretch a line between the marks thus made per- 
manent, when it was desired to locate any shaft or machine from 
the plans of the factory. It proved a very desirable and accurate 
method of obtaining lines, and, taken in connection with the 
method of measuring with two graduated rods placed end to end, 
it proved one of the best ways—in fact the best—that the writer 
ever worked with. 

In other articles the construction of the building, selection and 
installation of the machinery, operation of the plant, etc., will 
be taken up. 
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The Slide Rule as a Substitute for the Wire 
Table. 





By Cart P. NacuHop. 


HE methods outlined in this article enable resistance cal- 
culations to be made with extreme rapidity, and yet 
each one has the accuracy consistent with the slide 

rule. They give complete information in the absence of the 
wire table. The wire sizes correspond to the Brown & Sharpe 
gauge. The slide rule referred to is a Faber, views of which 
are shown in the accompanying illustrations. 

To find the resistance per 1,000 feet when the diameter in 
inches is given, and conversely. 

The reading on the C scale over the end of the D scale is the 
diameter; and that on the A scale over the end of B, the re- 
sistance. 

For instance, to find the resistance per 1,000 ft. of copper 
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wire .032 in. in diameter, place 3.2 on C over the end of D, and 
read 9.77 ohms on A over the end of B. 

The resistance so found is that at 11° C.; for other tempera- 
tures in place of using the end of D, place the diameter on C 
over one of the following constants on D: 


Temperature C° oO 20 40 60 
Constant .98 1.02 1.055 1.005 


If the resistance of some length other than 1,000 ft. is re- 
quired, that resistance can be read on A over the given length 





FIG. 2.—REVERSE OF SLIDE RULE, 


on B. Thus at a single setting of the rule find the resistance 
of 438 ft. of .o179-in. wire at 20° C. Place 1.79 on C over 1.02 
on D, and over 438 on B read the result on A, 14.2 ohms. 
To find the resistance per 1,000 ft. when the area in circular 
mils is given, and conversely. At 11° C. the fundamental for- 
10,000 
—. At other temperatures the con- 





mula reduces to r = 
cm, 


stant, instead of being 10,000 will have the following values: 


Temperature C® oO 20 40 60 
Constant 9,590 10,350 11,150 11,950 


This formula, which is very convenient for the slide rule, 
needs no explanation. 

To find the resistance per 1,000 ft. when the B. & S. size 
number is given, a method proposed by Y. Sakai (Electric Jour- 
nal, Oct. 1905, p. 632) may be used: Divide the size number by 
10, calling the integral part the characteristic, and the decimal 
fraction, the mantissa. Place the mantissa on the L scale over 
the index on the back of the rule. Turn the rule face up, and 
read the resistance on D under the end of C, pointing off a 
number of integral places equal to the characteristic. 

For instance to find the resistance per 1,000 ft. of No. 25 wire, 
divide 25 by 10, which gives 2.5. Place 5 on the L scale over the 
index on the back, and read on the D scale, in front, 316. 
Pointing off two places according to the characteristic, the re- 
sult is 31.6 ohms, 
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For No. 3-0, which may be expressed as No. -2 by continua- 
tion of the size number series negatively, dividing by 10 gives 
-.2; and converting this to a positive mantissa, it is equivalent to 
-1 + .8, or 1.8. Place 8 on the L scale, and read 631 on D, 
which is to be pointed off according to the characteristic -1 as 
.0631 ohms. 

Of course if the resistance of, say, 1,250 ft. were required, we 
should read .079 ohms on D, under 1,250 on C, without changing 
the setting. 

A peculiarity of the above method is that the value of the 
resistance so obtained is not at the same temperature for all 
sizes. For No. 4-0 it is at 27° C., and for No. 36 at 10° C,, 
intermediate sizes being represented by a straight line law, so 
that a very simple relation connects the resistances so obtained 
with the size number and temperature, viz: 


t = (36-”) .436 + 10 


where ¢ is the temperature, and m the size number. Applying 
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this formula to the two cases above, gives 14.8° C. for the tem- 
perature coresponding to the resistance of the No. 25; and 
26.6° C. for the No. 3-0. 

Having the resistance at any known temperature, that at any 

other may be found from the familiar formula: 
Tt = rt [1 + a (t — h)]. 

This is, however, not convenient for the slide rule; but an 
ingenious method by Miles Walker (Electric Journal, Nov., 1905, 
p. 694) is very rapid, and moreover includes the greater exact- 
ness of the variation of the temperature coefficient itself. The 
slide rule must be prepared by marking the T (tangent) scale 
as follows: Beginning at 23° 30’ as 0, and ending at 31° 50’ every 
fifth division is to be numbered so that the series of 11 of them 
read 0°, 10°, 20°, 30°......100° C. The remaining marks on the 
T scale are not to be considered. The slide is to be placed in the 
rule with the T scale next the D; then if the temperature on scale 
T is brought over the corresponding resistance on D, the resist- 
ance for any temperature may be read on the D scale under that 
temperature. 

In the example above, having given the resistance 31.6 ohms 
at 14.8° C., that at say 20° is immediately obtained by placing 
14.8 on T over 31.6 on D, and reading 32.2 under 20° on T. In 
the second case where the resistance is .0631 at 26.6° C., to re- 
duce it to 20°, place 26.6 on 7 over .0631 on D, and under 20 on 
T, read .0616 ohms. 

As an example of the sufficiency of these rules, and of the 
application of their converse, a calculation of a magnet winding 
is given without the use of the wire table. 

Suppose the winding is to furnish 3,000 ampere-turns (N /) 
on a 110-volt (£) circuit, the winding space being 2 in. inside 
diameter, and 4 in. outside diameter; size of wire and axial 
length (L) of coil to be determined. 








3 X 3.14 
The mean turn (7) is —— = .786 ft. The resistance 
12 
per 1,000 feet of the wire in the coil is 
1,000 1,000 < IIO 
‘= = — = 46.7 ohms. 
Nie Fe 3,000  .786 


Placing the end of the C scale over 46.7, and turning the rule, 
we read on the back index 6.7. Since the number of integral 


places in the resistance is 2, this means 26.7, or No. 26 wire, for 
which the resistance is found to be 39.8 ohms at 14.4° C., by the 
method already described. 

Assume 40° C, rise over an air temperature of 20, which gives 
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a working temperature of 60°. Place 14.4 on T over 39.8 on D, 
and read 47 ohms on D under 60° on 7. Comparing this with 
the resistance required, 46.7, shows No. 26 a trifle too small, but 
near enough for practical purposes. 

The axial length of the coil is determined by temperature con- 
siderations. Let A,,, equal the square inches of cylindrical radiat- 
ing surface per watt, then 

100 
temperature rise = ——. 
Ay 
For 40° rise, A,, = 2.5. 

To find the bare diameter of No. 26, place the end of B under 
47, its resistance per 1,000 ft. at 60°, on 4; and over the constant 
for 60°, 1.095, on D, read .01595 in. diameter on C. An allowance 
of 4.5 mils for the increase in diameter due to single cotton cover- 
ing gives .02045 in. as the diameter over insulation. 

Each linear inch of the winding, which is one inch deep, has 





I 
= 2390 turns. This, at .786 ft. per mean turn, equals 
(.02045 )” 
1880 
1,880 ft.; and has a resistance of X< 47 = 88.4 ohms at 
1000 


60° (r”). The cylindrical radiating surface per linear inch (a”) 
= 3.14 X 4 X I = 12.56 square inches. 

The length of the coil may now be determined from the equa- 
tion: 











rs eri 
Aw — = 
E* E? 
abe > 
Aywk? a8 <1 
orL= = —_—_—_—- = 5.23 inches. 
a” r” 12.56 & 88.4 


The total resistance of the coil is 5.23 * 88.4 = 462 ohms at 
60° C, 





Central Station Operation and District Supply 
at Hillsboro, Il. 


HE Hillsboro Electric Light & Power Company is one of 

| the most progressive of the smaller central station com- 

panies operating in Illinois and enjoys the distinction of 

having constructed and put in operation the highest voltage, sin- 

gle-phase village-to-village transmission line yet built in that 

State. The station at Hillsboro now supplies the electric lighting 

system at Raymond, a distance of 15 miles over a single-phase, 
16,000-volt transmission line. 





THE CENTRAL STATION AT HILLSBORO. 


Before going into the details of the transmission to Raymond, 
an account of the company’s station and operating methods in 
Hillsboro will be in order. Hillsboro was credited by the census 
of 1900 with a population of 1937. From present appearances it 
has a population somewhere between 2,500 and 3,000. The com- 
pany is fortunate in having a single uniform system of generation 
and distribution, this being by single-phase, 60-cycle, 1,100-volt 
current. With this system of distribution it handles all classes 
of power and lighting service. The power house has two gen- 
erators, one of which is a 78-amp., 1,100-volt, 60-cycle alternator 
belted to a high-speed Chuse engine built at Mattoon, Ill. There 
is also one Westinghouse 45-amp. alternator belted to an Ideal 
engine. There are three horizontal return flue boilers, two of 
80 rated horse-power and one of 150 hp. 

The exterior of the power house is shown in Fig. 1. The water 
tower on the adjoining lot at the left belongs to the city and has 
no connection with this company’s work. The engine room is 
40 ft. by 60 ft., the boiler room 23 ft. by 52 ft. A limited amount 
of exhaust steam heating is done as the station is near the busi- 
ness district of Hillsboro. This exhaust steam heating service 
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will be given to more customers as additional load is put on this 
station by the supplying of power to surrounding towns over 
transmission lines. The engine room which formerly contained 
a store room has now been relieved of this, which reduces the 
fire hazard and adds greatly to the appearance of the station. 
The building is of brick as can be seen in Fig. 1. The engine 
room floor which is now of wood will be replaced with one of 
concrete when the capacity of the station is enlarged as it will 
have to be soon to take care of the load. This will make a 
thoroughly fire-proof station. The arc lighting is done from ‘an 
128-kw Western Electric constant-current transformer and reg- 
ulator. The company has connected thirty-nine 7-amp., 70-volt, 
alternating-current, series enclosed arcs. There is also one series 
of 10 incandescent lamps for alley lighting run off the 1,100-volt 
bus-bars. The maximum peak load in Hillsboro, not including 
the power transmitted to Raymond, is about 70 amp. The maxi- 
mum daylight load in Hillsboro is about 25 amp. The average 


7 





FIG, I.—POWER STATION AND SUB-STATION AT HILLSBORO. 


is much below this. Day service has been given for about three 
years. The operating force in this station consists of two engi- 
neers and one fireman. The connected incandescent load in Hills- 
boro is equivalent to 3,800 16-cp lamps. 


THE RAYMOND PLANT. 


Raymond had a population of 906 in 1900 and is growing slowly. 
The plant in use at Raymond before the change consisted of 
one Chuse engine, one boiler and one alternating-current dynamo. 
The maximum load on the Raymond plant was about 30 amp. 
Two men were required to operate the plant. 


THE HILLSBORO RAYMOND TRANSMISSION, 


About the first of December, 1905, the Hillsboro Electric Light 
& Power Company, having completed the 16,500-volt single-phase 
transmission line between Hillsboro and Raymond, a distance of 
15 miles, shut down the steam plant at Raymond and supplied 
that town entirely with power transmitted from Hillsboro. Figs. 
2 and 3 show the transmission line near Raymond. The right of 
way is along the highway. Since the photographs Figs. 2 and 
3 were taken, the telephone poles shown on the same side of the 
road as the transmission line have been moved by the electric 
light and power company to the opposite side of the road. There 
are 37 poles per mile. Cross-arms are shorter than usual, bringing 
the wires 18 inches apart. These were made short so as to make 
a substantial line construction without the use of cross arm 
braces. The wire is No. 8 hard-drawn copper. The insulators 
are the Lima Insulator Company’s porcelain No. 22, 3 ins. high 
over all and 6 ins. in diameter. This line was built by the com- 
pany at a remarkably low cost per mile, the cost of the transmis- 
sion line exclusive of sub-stations and transformers being only 
$3,184 or $212 per mile of line. 

The sub-stations in which are housed the lightning arresters 
and transformers at each end of this line are very substantial 
little buildings. The one at Hillsboro is seen adjoining the 
power house at the left in Fig. 1.—This is built of concrete 
block. The one at Raymond is of the same design but is built 
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of brick. Figs. 4, 5 and 6 show the plan and elevations of the 
Raymond sub-station which occupies a ground space 10 x 18 ft. 
This is a thoroughly fireproof structure with plenty of room. for 
the transformer and lightning arresters. The step-up and step- 
down transformers are oil-cooled Westinghouse of 50-kw capacity. 
The lightning arresters are also Westinghouse. Both trans- 
formers are designed for 16,500 volts on the high tension coil 
and 1,100 on the low tension. Each transformer has four differ- 
ent taps by which the ratio of transformation can be slightly 
varied to compensate for drop in the high tension line. As a 


re: 











FIG. 2.—TRANSMISSION LINE NEAR RAYMOND. 


matter of fact, the high tension line drop is so small that it 
has never yet been accurately determined. 


SAVING BY THE TRANSMISSION, 


The point of most interest to other companies thinking of 
shutting down steam operated electric light plants in neighbor- 
ing towns and supplying them over transmission lines is the 
economy of the proposition. Previous articles in this paper have 
given data on some of the other district supply systems in IIli- 
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lost entirely by the discontinuance of the plant, leaving an esti- 
mated value of the equipment in the plant of $1,650 and $350 
for the buildings and plant. 

In December, 1904, the Raymond plant burned $81 worth of 
coal at $1.75 per ton and the Hillsboro plant $146 worth of 
coal at from 70 cents to 85 cents per ton. The first month of 
operation of the transmission plant the Hillsboro plant burned 
approximately $152 worth of coal, carrying both the Hills- 
boro and the Raymond loads. Facilities were not at hand for 
making accurate determination of the amount of coal burned 
in a month at the Hillsboro plant on account of the condition 
of the coal bins. It is believed, however, that it did not take 
at most over $15 worth more of coal to carry the Raymond load 
than would have been required had the Raymond system not 
been connected. There is, therefore, a saving of nearly $67 
per month in fuel by supplying the two towns from one station. 
As to labor, two men were formerly kept at Raymond to run 
the plant there. Now one man is sufficient at Raymond and, 





FIG. 3—-TRANSMISSION LINE, HILLSBORO. 


in fact, it would be possible to operate without any man at the 
Raymond sub-station. One man is being kept there, however, 
at the present time. As it is, a saving of $40 per month on 
labor at Raymond is being made. The saving made is, there- 
fore, at least $107 per month which is amply sufficient to justify 
the investment in the transmission line. The additional load 
placed upon the Hillsboro power station comes at a most eco- 
nomical point on the engines. All of the fixed engine and 
boiler room losses were taken care of before the Raymond load 
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Fics. 4, 5 AND 6.—ENpD AND Sipe ELEVATIONS AND PLAN OF RAYMOND SuB-STATION. 


nois, but in the cases before described the distance of trans- 
mission has not been as great. 

The cost of the transmission line and sub-stations was $4,852 
divided as follows: 


OE NRO Be a ie ig atl aia ste gE wicked $3,184 
Transformers and lightning arresters.............. 1,268 
EE DOr a db apices kt po) 0c chao mee Oa 400 

RE gn Ae oS Se A a ee Sere TTA 6 * $4,852 


. 
The cost of the Raymond steam plant which, of course, was 
purchased along with the distributing system in. Raymond, is 
estimated at $3,000. Of this about $1,000 is estimated as being 





was added, hence the low cost of fuel to carry the Raymond 
load. There are a number of other villages within transmission 
distance from Hillsboro which may some day be supplied from 
the Hillsboro plant. 


MISCELLANEOUS POINTS OF INTEREST. 


In order to stimulate the fan business, the company keeps a 
stock of fans which it rents at $1 per month during the fan sea- 
son. These are placed in store room during the winter months. 
The customer of course pays for what current he uses at the 
regular rates. Electric flat irons are rented at 50 cents per 
month. Four or five Emerson sewing machine motors are in 
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use in Hillsboro. An interesting installation which offers a 
steady revenue is the electric lighting of the signal lamps at 
an interlocking switch plant of the Big Four Railroad at Hills- 
boro. There are 27 2-cp lamps located on switches and signals 
scattered over a distance one mile each way from the interlocking 
tower. The wire is placed in iron pipe conduit with a woven 
fabric lining. The signal lights are operated off the same trans- 
former as the supervisor’s office and depot. 

The Westinghouse meter has been adopted by the company as 
its standard. Meters are checked for accuracy by comparison 
with a Wagner indicating wattmeter. This wattmeter is sent 
to St. Louis for calibration four times a year and is also used 
to check station instruments. This meter has a series trans- 
former for use in checking meters of over 5 amperes capacity. 

The rates are as follows: 

Fifteen cents per kw-hour until the consumer has used 20 kw- 
hours; 10 cents per kw-hour for all over and above 20 kw-hours, 

A meter rental of 25 cents per month is charged and no bill 
for current is less than 25 cents. This practically makes the 
minimum bill 50 cents per month. The meter rental is added 
to the amount charged for power until this amount reaches 
$2.50. 

The gross income from Hillsboro and Raymond last year 
was about $23,500. This is remarkably good considering the 
population served, which is probably less than 4,500 and pos- 
sibly will not be over 4,000. The total investment which the 
company has made to date amounts to approximately $48,000. 
Extensions and improvements since the plant was first built 
have been paid for out of the earnings rather than by increases 
in the capital stock, the owners preferring to invest the money 
in that way rather than take it out in the shape of dividends. 
The company is owned entirely in Hillsboro by a number of 
business men there. The management is under Mr. J. J. Frey, 
and the electrical and mechanical work is under the supervision 
of Mr. John T. Kester, superintendent. The company appears 
to have the nucleus for a valuable and substantial property and 
offers a good example for other companies operating in small 
towns to follow. It is Mr. Frey’s general idea to extend the 
company’s system to other villages and to add to the power 
house new and more economical apparatus from time to time. 
thus constantly improving the character of the investment and 
the economy of production and making it possible to employ the 
services of specialists in the various departments to a greater 
extent than is possible in the ordinary small country plant. 


— 


A Combined Electric and Gas Plant. 








A good example of the beneficial results which follow a thor- 
ough reconstruction is furnished by the plant of the Meriden 
Electric Light Company, of Meriden, Conn. The company was 
incorporated in 1888 for serving the city of Meriden with arc 
and incandescent lights. A power plant was completed and placed 
in service the same year, furnishing direct-current series arc and 
1,000-volt, alternating-current incandescent light and power on 
the independent transformer system. In 1897 the alternating- 
current incandescent system was changed to a 110-volt, three- 
wire Edison system, resulting in a reduction of the distribution 
losses of from 5 to 10 per cent, according to the load. In 1901 


the business of the company had assumed such proportions as . 


to necessitate additional power. The old equipment had prac- 
tically reached the limit of usefulness, and the outlook for new 
business was so encouraging that it was decided to overhaul the 
entire system. 

The power house is situated on the south bank of Harbor Brook 
and extends for some distance along the line of the New York, 
New Haven & Hartford Railroad. The site possesses excellent 
coal and water facilities, but by reason of the identity of interests 
between the electric light and gas plants, refuse coke is supplied 
by the latter plant for fuel. The old equipment consisted of six 
engines, some simple and some compound, all being run non- 
condensing. These were belted to Wood and T.-H. are machines 
and T.-H. and Eddy generators having capacities of 25 to 40 kw. 

In the process of reconstruction the old building was converted 
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into a fire-proof structure and the insurance heretofore carried 
discontinued. The conversion of the power units was completed 
at seasons of light load whereby it became possible to shift suffi- 
cient incandescent load upon the other machines and make room 
for a 225-kw, direct-connected unit, consisting of a Westinghouse 
vertical compound engine and a three-wire generator. By trans 
ferring the load to the new unit, a second unit of 125 kw capacity 
was installed, which completed the incandescent equipment. By 
similarly transferring the arc load to an idle machine, space was 
cleared for a direct-connected alternator. The arc circuits were 
then successively transferred to the new system during the day, 
and the old series arcs were replaced by new alternating-current 
enclosed arc lamps. 

By reason of the comparatively small size of the generating 
units, a central condensing system was installed. The common 
practice of mounting the engine and generator upon a single bed 
plate has been departed from and an important economy effected 
in the weight and cost of each unit. The three-wire machines 
operate in connection with balancing coils whereby the unbal- 
anced current upon the neutral is returned to the armature wind- 
ing. All the direct current is measured by meters inserted in the 
various distribution feeders, a voltmeter and multiple-point switch 
indicating the voltage at each center of distribution. The alter- 
nators generate two-phase, 60-cycle currents which are stepped up 
to 5,000 volts by transformers in the basement. The current 
then passes through constant-current regulators to the distribut- 
ing panel. 

Prior to the reconstruction of the plant 9.6 and 6.8-amp., open- 
arc lamps were used, the territory covered from a single station 
being within a one-mile circle. The line losses averaged about 
20 per cent and the losses from the engine cylinder to the switch- 
board 30 per cent. By replacing the open arcs with 6.6 and 5.5- 
amp. enclosed are lamps, the line losses were reduced one-third, 
and by changing from direct-current series to alternating-current 
series, the total efficiency was raised to over 75 per cent. This 
system was installed for street arcs, and commercial arcs were 
transferred as quickly as possible to the three-wire, direct-cur- 
rent system, so as to be more under the control of the customer 
and upon a meter rather than upon a flat-rate basis. The three- 
wire, 220-volt system was retained for the incandescent service; 
but the losses between the station and the distribution centers 
were considerably reduced by the addition of more copper. The 
power service is almost entirely upon the 220-volt system, and 
where this assumes large proportions special feeders are run from 
the station in order to prevent fluctuations upon the lighting 
mains. 

Electrical energy is sold at a flat rate of 1214 cents per kw-hour 
without discount for lamps, and at a rate varying from 10 to 6 
cents per kw-hour for motors, depending on the quantity used. 

With the reconstruction of the plant with its resultant econ- 
omies, and the addition of another unit, the management seems 
to rest content, no effort whatever being made by solicitation or 
advertising of any kind to push the sale of electrical energy. The 
union of the gas and electric interests precludes any semblance 
of rivalry or competition. The gas company advertises gas and 
employs a solicitor to increase the sale of gas stoves, but does 
not look with favor on Welsbach mantels or gas arcs. In return 
for this latter favor the electric light company purchases at a 
price equivalent to coal the coke which is a by-product of the gas 
company and which would otherwise have no market. 

The electric light company carries a small stock of supplies 
and does a little wiring, there being no electrical supply store in 
the city. Lamps are renewed free of charge and meters are tested 
once in two years. A 24-hour service is maintained. The com- 
pany has no lines outside the city limits and has a city contract 
to light the streets with 2,000-cp arcs at $120 per year. 

It is significant that in a city of 30,000 inhabitants the number 
of customers for central station service is 450, and out of these 
but 12 are for residence lighting. Despite this inactivity the 
load has increased within the past year about 25 per cent. 

The officers of the company are: W. Hubbard, president; 
S. Dodd, secretary-treasurer; C. A. Learned, manager and super- 
intendent; J. W. Clark, chief engineer, and H. Minkwitz, chief 
electrician. 


MaAkcH 3, 1900. 


A Progressive Central Station. 





The Hartford Electric Light Company, of Hartford, Conn., 
has ever been in the forefront among energetic and progressive 
electric generating concerns. It was, perhaps, the first central sta- 
tion to adopt modern methods of power transmission from water 
power; the first to use polyphase transmission apparatus; the first 
to introduce extensively alternating-current enclosed arc lamps, 
60-cycle rotaries, and the constant-current, alternating arc-light 
system. It has led the way to the adoption of the steam-turbo- 
generator as a part of regular central-station equipment, and ush- 
ered the Nernst lamp into commercial being. The acumen of its 
officers has resulted in the Hartford company setting the central 
station pace of this country, and in the whole state of Connecticut 
there is not another company engaged in electric lighting which 
even approaches it in aggressiveness of management or stability 
of growth. “Hartford,” said the electrical inspector at a recent 
meeting of the Board of Fire Underwriters, “Hartford stands far 
in the lead of any other city in the world in the use of electricity 
for light and power per capita.” 

The company operates five stations, each of which is cennected 
to the Pearl Street station. Two of the power plants are oper- 
ated by water and are located on the Farmington River at points 
about 3 miles apart, one at Poquonock and the other at Tariff- 
ville. The State Street station is a storage-battery plant and the 
Pearl Street station is now used as a distribution station. All 
of these stations have been described from time to time in these 
columns. The fifth station is located at Dutch Point on the 
Connecticut River and has only recently been completed. The 
equipment here consists of four steam-turbo-generators having a 
combined rated capacity of 6,000 kilowatts. A detailed descrip- 
tion of this station will be found on page 447 of this issue. 

The water power stations generate 60-cycle, two-phase currents, 
at 500 volts which e.m.f. is stepped up to 10,000 volts, three-phase, 
in oil-cooled transformers for transmision to the Pearl Street sta- 
tion, where it is again transformed to 2,400 volts and lower for the 
rotaries, which deliver 220 and 110-volt current to an underground 
three-wire system supplying the main business section of the city. 
Two-phase, 60-cycle current at a potential of 2,400 volts is dis- 
tributed to transformer sub-stations and suburbs of the city for 
lighting and motor service. At the State Street station the 2,400-volt 
current is transformed by rotaries into 220-volt, direct-current to 
feed either the storage battery or the underground three-wire sys- 
tem. At the transformer sub-stations devoted to the supply of al- 
ternating-current arc lamps on a series circuit, the 2,400-volt cur- 
rent is passed through constant-current transformers. The stations 
are all tied together so that it is possible to combine the outputs 
and give any station any desired portion of the total service 
load. Surplus energy from the water-power stations is absorbed 
by the storage battery in the State Street station and discharged 
into the three-wire network in the usual manner. Both alternating 
and direct-current circuits are maintained, the alternating-cur- 
rent motors being two-phase, 60-cycle machines. 

The price of electrical energy for lighting purposes ranges 
from 13 to 10 cents per kw-hour, subject to a discount of 5 per 
cent for payment within 10 days from the receipt of bill, the 
minimum rate being $1 per month. No charge is made for incan- 
descent lamps except for the initial installation and for those 
mechanically broken. The company requests the return of all 
lamps that are below rated candle-power, which they willingly 
exchange for new lamps. The price of electrical energy for 
motor purposes ranges from 6 cents per kw-hour down, the mini- 
mum rate being $1 per month. For its city are lamps the com- 
pany receives $70 per year and $18 per year for twin series in- 
candescent lamps. Within the past three years the price of elec- 
trical energy for lignting has been reduced from 20 to 16 to 13 
cents per kw-hour, and the result of every reduction has been 
an increase in the demand for service, especially among smaller 
consumers. 

In its relations with its customers and with the general pub- 
lic the company is particularly fortunate, since it possesses the 
good will of both to an uncommon extent, and not without merit 
Complaints, which in almost all companies are looked 


or reason. 
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after by a complaint clerk, are in the Hartford Electric Light 
Company looked after by an executive officer of the company, 
usually the secretary. ‘lhe erstwhile arrogance of the ordinary 
complaint clerk thus gives place to the diplomacy of the executive 
officer, who allows no one to go away with a bitter feeling 
against the company. Before the adoption of this method of 
treating complaints at Hartford, these usually averaged about 
165 monthly. How well the plan has worked may be judged from 
the fact that from April to September not a single complaint was 
received by the company. Meters are tested every year, and when 
a dispute arises touching the accuracy of the company’s meter, 
the company makes a special test of the meter and gives the 
customer the exact finding in the case. Oftentimes the work- 
ing of a meter is explained in detail to a customer, a number 
of lamps of known current consumption being switched into 
circuit and the record taken. Lights are then switched in or out 
and the customer convinced of the accuracy of the meter and 
also enlightened on some hitherto mysterious electrical phe- 
nomenon. Suggestions are made to the customer as to the proper 
use of light, where his lights are too large for the service 
required, and where lights of smaller candle-power might be 
installed to advantage. This frankness on the part of the elec- 
tric light company is a revelation to many customers, and does not 
lose its reward. 

In the matter of meter readings the company has adopted a 
plan which is worthy of adoption by other stations. The whole 
territory service is divided into districts, and the meters in a 
certain district are read on the same date every month. The 
bills are mailed the next night and in this way the company 
mails bills every day and not on one day of the month as is usual. 
The advantages of this plan are many. A customer in a district 
has his meter read, say, on the 10th of the month. The reading 
is turned in at the office at night, the computations made, and 
the next night the bill is mailed. The customer receives his bill 
on the morning of the 12th, and this is true of every customer 
in that district. In this way the customer knows exactly when 
his bill will arrive and in the case under discussion knows that 
his bill is for electric energy used from the 10th of the previous 
month to the 1oth of the month in which he receives his bill. 
Meter readers are also kept in ignorance of the name of the cus- 
tomer whose meter they read, the meter being designated by num- 
ber and location only. Meter readers are also changed about 
so that each man only goes over a certain flistrict onc¢ in so 
often. By this means any personal feeling between a meter 
reader and a customer does not find an outlet in a bill. The 
company realizes that while a wrong reading may be easily 
rectified, its effect upon a customer is not so easily eradicated, 
and the plan has worked very well since its inception. 

The use of water power and the economical methods of dis- 
tribution have placed the Hartford Electric Light Company in 


an excellent position as regards effective competition with the gas 


company. The rate for gas in Hartford has been moderate for 
some years, being $1 per thousand cubic feet; nevertheless, the 
electric light company has fought gas on rates alone and in- 
creased its load at an exceptionally rapid rate. During the past 
year its increase in output was 10,447 incandescent lamps, 576 
Nernst lamps, 1,746 “Meridian” lamps, 166 arc lamps and 597 
hp in motors. In 1895 the number of arc lamps of all kinds con- 
nected was 917 and the number of incandescent lamps 7,070. In 
1905 the total record for the year was as follows: 121,333 incan- 
descent lamps 2,876 Nernst lamps, 4,570 “Meridian” lamps, 2,021 
arc lamps and 5,556 hp in motors. In connection with this it 
should be stated that the population of Hartford is about 93,000 
and that gas competition has been very keen. 

The company finds little difficulty in vanquishing the gas “are” 
with the Nernst lamp, the usual method being to place a Nernst 
lamp among a lot of gas “arc” lamps*that have been put up, the 
service for the Nernst lamp being guaranteed to the user to be 
as cheap as gas. The result is that the gas arcs gradually dis 
appear. The company has recently ordered a number of flam- 
ing arc lamps with which it expects to play havoc among the gas 
arcs. The company has also conducted a series of experiments on 
electric cooking and other household utensils, and as a result 
of these experiments, has suggested improvements to the manu- 
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facturers of this apparatus, whereby it is expected to remove 
this apparatus from the class of expensive luxuries to that of 
practical utility. The company contemplates in the near future 
starting an effective electric cooking campaign with apparatus us- 
ing a minimum amount of current. It expects to build a large 
office building in the next year or two in which will be maintained 
a large and comprehensive show room. At present the com- 
pany has none, nor does it make any pretense at any advertis- 
ing aside from a satisfied customer and the daily press. 

The company lights Hartford, East Hartford, Tariffville, West 
Hartford, Wethersfield and Windsor. The officers are as fol- 
lows: A. C. Dunham, president; S. G. Dunham, vice-president ; 
C. C. Cook, secretary; D. N. Barney, treasurer; C. M. Yale, pur- 
chasing agent; R. W. Rollins, manager; E. F. Lawton, superin- 
tendent; F. M. Wilbraham, chief engineer; F. W. Pruice, chief 
electrician, and W. L. Robb, consulting engineer. 


The Milan, O., Municipal Plant. 


The village of Milan, Ohio, the birthplace of Thomas A. Edison, 
has a municipal lighting plant which, viewed from the standpoint 
of the village authorities, is considered a profitable investment, 
although to a private corporation it might be considered the re- 
verse. The village has a population of about 800. Twenty years 
ago it installed a water works system consisting of half a mile 
of mains supplied by a million-gallon tandem compound. pumping 
engine, which even at present is about three times the pumping 
capacity required for the service. The pump runs from 5.30 a.m. 
to 7.30 p.m. and requires the services of but one man. The town 
received a small revenue from water customers, but a great 
benefit is from the fire protection which has cut the insurance 
rates down considerably. Excellent soft water was obtained 
from a flowing spring around which a well was built. The orig- 
inal investment was about $10,000. 

Several years ago it was decided to install municipal lighting 
and the pumping station was enlarged somewhat, another boiler 
installed together with an engine and generator, the outlay being 
about $6,500 for the entire installation, including wires and lamps. 
There are two 100-hp Erie boilers, a 85-hp Noye engine and a 
60-kw, single-phase, 133-cycle, 1,100-volt Warren generator. There 
are 28 Adams-Bagnall 110-volt multiple arc lamps in the village, 
practically every street intersection having a lamp. The lamps 
are run on a moonlight schedule from dark to 12 midnight, and 
from 5 a.m, to daylight. There is no day circuit. 

One factory, all the stores and about half the houses are illu- 
minated, there being no gas in the town. Residences are metered 
while for places of business there is a flat rate of 50 cents per 
month per lamp for five lamps and 40 cents for additional lamps. 
No power is supplied. The peak of the incandescent load is about 
One boiler handles the work nicely and each is oper- 
ated on alternate months. Fuel costs $2.30 per ton delivered and 
about 114 tons per day are used during the winter. It is claimed 
that the quality of the arc lighting is excellent ; an expert who re- 
cently made tests in this part of the state read a certain type 124 
ft. from the lamp, or 14 ft. farther than in the case of any similar 
service in this district. 

For a time the returns from the lighting plant were not very 
satisfactory, but the present administration instituted economies 
that have made a decided improvement. Current for residence 
and commercial service was raised from 8 to 10 cents per kw- 
hour, and at the same time the number of customers was increased 
by solicitation. The charge to the village for are lighting was 
increased from $700 to $1,500 or $53.64 per lamp. The practice 
of selling supplies and wiring houses has been dispensed with. 
Formerly this was done at cost and there were many leaks. The 
office of superintendent was dispensed with. The village clerk, 
Mr. F. A. Roberts, is manager and attends to the business, de- 
voting only part of his time to it. Only two men are employed 
on the system. One engineer works 14 hours, from 5 a. m., op- 
erating the plant and attending to inside repair work, winding 
The other man goes on at noon and works until 12 





15 amperes. 


coils, etc. 


midnight, spending the afternoon in outside work, and from 7 
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p. m. to midnight in the plant. The following financial state- 
ment for 1905 was supplied by the manager: 








WORE CORRS oc ccccccccncocsberesesovecegseoce $246 
SE, MEU <5» > 3.0's-5.0 00's ae 8790's 510 ¥ 6 bed 00°08 1,629 
eG rr yriee Per ee reer er ee 1,500 
Be BO TERe RET RET ee Cee $3,375 
oe eS RP re or ee De ee Oe 3255 

OR LR Ee LER CEE Be eee PI Cara ee $120 


No allowance was made for interest and depreciation, which at 
10 per cent on an investment of $16,500 would be $1,650. Add- 
ing this to the $1,500 charged to the village for lighting it 
might be considered that the 28 lamps ‘cost the village an inordi- 
nate sum. But the village fathers feeling that they are only 
paying about 50 per cent more than they formerly paid for the 
water works service alone, and considering the éxcellence of the 
lighting service and the convenience to the people, are well sat- 
isfied with the arrangement. 





A Lilliput Central Station. 





The question has often been asked—what is the minimum size 
of town that will support a lighting plant? That there are thou- 
sands of small villages or hamlets all over the country where 
an enterprising man could make a fair living by operating a 
small lighting plant is shown by the history of the Burton, O., 
central station. Burton is a pretty little village of 700 popula- 
tion located in the hilly district of the Western Reserve, about 30 
miles from Cleveland. This is a dairy farming country, the 
town is an old one, there is little or no manufacturing, and the 
people are fairly prosperous. 

The history of the plant dates back nearly ten years when 
Mr. Earl C. Bliss left the village to enter the electrical engi- 
neering course at Case School in Cleveland. After two years 
he was obliged to leave school and go to work. He spent about 
a year in the machine shop of a prominent engineering con- 
cern and during that time he saved about $125. With this capi- 
tal he went back to his home and made a proposition to the 
village fathers to light the town. With considerable scepticism 
they gave him a franchise and a contract for one arc lamp in the 
center of the public square. His first investment was for an old 
traction combined engine and boiler, a small second-hand gen- 
erator, some wire and a few lamps. His plant he set up in the 
basement of an old building in the heart of the town. Gradually 
he secured new business and improved his plant. At present his 
outfit consists of a 50-hp Erie boiler, a 50-hp Erie engine, one 
20-kw Akron, one 15-kw Peerless and one 714-kw Westinghouse 
generator, all belted and generating direct-current at 125 volts. 

Mr. Bliss did all his own work of setting up the machinery, 
wiring the building, built his own switchboard, equipping it 
with Norton instruments, built a boiler feed-pump, heater, etc. 
He operates the entire business without assistance, fires the 
boiler, strings the wires, wires buildings, trims and repairs lamps, 
keeps the books and collects the bills. Once a year for ten days 
he hires a substitute to run the plant while he takes a vacation, 
but the balance of the year he is on duty about 14 hours a day. 
He now owns the building where the plant is located, has paid 
for all his outfit and has a home nearly paid for, all out of his 
earnings of the plant. Of course, with some assistance he might 
have time to engage in other business, but he prefers to devote 
his entire time to keeping his system in first-class condition and 
improving his business. 

At present the load consists of two arc lamps at $60 per year, 
54 incandescent street lamps at $6 per year and four commercial 
arcs at $60. All the stores, the town hall, several churches 
and about 50 residences are illuminated by incandescents. For- 
merly all lights were on a flat rate, but the first of this year 
Mr. Bliss adopted a meter rate of 15 cents per kw-hour for 
residences and 10 cents for churches and places of business. 
This has cut out considerable waste and increased his income 
proportionately. The announcement of the change in policy was 
made on the back of a handsome calendar at the first of the 
year and circulated to all the townspeople, attracting considerable 
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attention. He uses an electrolytic meter manufactured by the 
Helios Company, Philadelphia, a simple and inexpensive device 
which has proven very satisfactory. Meters are installed on pay- 
ment of $10 which is returned when the meters are returned 
in good condition. If used less than one year, $1 is deducted 
from the refund. 


Oo 


Findlay, O., Lighting and Steam Heating Plant. 





A number of lighting companies in Ohio are operating hot 
water or steam heating plants in connection with their stations 
and in the majority of cases this is proving a considerable source 
of revenue with but little additional operating expense. 

An interesting combination of this character is conducted at 
Findlay, Ohio, by the Toledo, Bowling Green & Southern Trac- 
tion Company, which several years ago absorbed the local street 
railway system and the Hancock Light & Power Company. Up 
to very recently the railway and lighting systems were supplied 
from separate plants. A year or so ago the so-mile interurban 
portion of the system was extended and it was decided to erect 
a large central power station to take care of all of the railway 
system, displacing several small scattered plants, and at the same 
time take care of the local lighting load. Large units were pro- 
vided to take care of both classes of service, and provision was 
made in the plans for a hot water heating system. 

The new station is in the heart of the business district of Find- 


lay, a city of 25,000 inhabitants. Boiler feed and condensing 


water is pumped from the Blanchard River, a distance of 2,000 
ft., through a 16-in. main. The main generating units are two 
1,000-kw, revolving-field, General Electric alternators, producing 
25-cycle, 380-volt, three-phase current, driven by 26x52x48-in. 
McIntosh-Seymour cross-compound condensing engines. Ex- 
citing current is furnished by 50-kw, 125-volt, direct-current gen- 
erators belted to the fly-wheels of the large engines. There are 
six 250-hp Aultman-Taylor water-tube boilers designed for 250 
Ibs. steam pressure, and fired by Jones underfeed stokers, Forced 
draft is supplied by two 15-ft. fans, which operate in connection 
with a Green fuel economizer plant. Fuel is delivered into the 
building by a traveling hoist with clam shell bucket which takes 
coal from the cars and dumps it into overhead bins. 

In the old plant, which immediately adjoins the new one, the 
engines were non-condensing and the exhaust steam was used 
to heat the water for the heating system. In the new plant it was 
desirable to operate condensing and in order to dispense with ad- 
ditional heaters for the heating system it was decided to use 
the condenser discharge for this purpose. Wheeler surface con- 
densers having 3,200 sq. ft. of surface, considerably larger than 
would be necessary under ordinary conditions, were placed under 
each engine. The condensers have two inlets and two outlets 
and are divided into four sections and the various mains have 
manifold valves for varying the intake and discharge in the four 
sections. During cold weather the larger portion of the discharge 
passes out through one of the upper sections, and after passing 
through the heating system, returns in a cooled condition and 
enters at the corresponding lower section and is used over again. 
Cold water from the river intake enters at the bottom of the other 
half and is discharged to the sewer at the corresponding upper 
section. By decreasing the amount of cold water admitted to the 
condenser from the river intake, the temperature of the hot 
water system is increased. The maximum temperature which 
it is possible to obtain from the discharge water is 170°, afid the 
drop in the lines is about 30°. It is, of course, impossible to 
obtain the highest vacuum with water at this temperature, but it 
is figured that the loss in efficiency is more than compensated for 
by the extra revenue derived from the heating system, which is 
considered to have a great advantage over the old scheme when 
the exhaust heat was wasted for more than half the year. It 
also serves to balance the load the year around because the system 
has the peculiarity of having a lighter load for both lighting and 
railway service during the winter months than in the summer. 
This is accounted for by the heavy summer traffic and more fre- 
quent service on the interurban lines and by reason of the fact 


ELECTRICAL WCRLD. 465 


that a great deal of natural gas is used in Findlay. Many people 
use this for illuminating in winter as it helps heat the houses and 
in summer they use electric lights, which are cooler. 

In regulating the heating system the power house engineer ob- 
serves the outside atmosphere and brings the vacuum to a certain 
point by varying the supply of cold water to the condenser. By 
a table which has been figured out, an outside atmosphere of, say, 
20°, calls for a vacuum of 21 in. to give a temperature of 165° 
to the outgoing condenser discharge. The table is shown here- 


with: 

Temp, of Air. Temp. of Water. Ins. Vac. 
60 120 26% 
50 130 25% 
40 140 24 
32 150 22 
30 155 21% 
25 160 21 
20 165 19 
15 170 18 
10 175 16 

5 180 14 
° 190 8 
=—§ 200 ° 


When it is necessary to raise the temperature of the water 
above 170° additional hot water is supplied by firing a boiler in 
the old plant, which has been retained, and the water is passed 
directly through this. The circulation of the hot water is taken 
care of by a pair of 14 by 12 by 18 Laidlaw-Dunn-Gordon pumps 
in the old boiler room. 

The hot water system is known as the Yaryan system, con- 
sisting of duplicate pipes ranging from 10 in. to 4 in. in diameter. 
The system covers something over four square miles with a 
maximum distance from the station of 1% miles, and serves all 
the business section and a considerable part of the residence 
district. The mains are laid side by side in cypress boxes, the 
casings being filled with oiled shavings and covered inside and 
out with tarred paper. Beneath the box is a drain pipe. Houses 
and buildings are heated at a flat rate based on 15 cents per 
sq. ft. of radiation; in determining the radiation allowance is 
made for storm doors, vestibules, weather strips and other pro- 
tections. Bills are payable as follows: 5 per cent. October 1, 
15 per cent November 1, 20 per cent December 1, 20 per cent 
January 1, 20 per cent February 1, 15 per cent March 1. The 
contract provides for a temperature of 70°, water to enter the 
building at 140° when the weather is freezing and to be raised 
1° with each 1° drop of temperature. There is a thermostat on 
each house line arranged to be cut on or off at any temperature. 
In estimating radiation the company makes a liberal allowance 
over what is actually required, which is a protection against com- 
plaints and enables it to use a lower temperature of water than 
is called for in the schedule. The original installation cost about 
$40,000. The receipts from the system during the present season 
will be about $10,000. It is stated that the scheme used under 
normal conditions for, say, three months in the year, effects a 
saving of $20 per day over what would be required to heat the 
water direct from a boiler. The new scheme is considered very 
satisfactory and this branch of the business is increasing rapidly. 
The average electrical daily output is about 20,000 kw-hours, 
of which about 5,000 kw-hours are used in the lighting service. 
The current for lighting is passed through two frequency changers 
consisting of 330-kw, 25-cycle, 370-volt, three-phase synchronous 
motors direct-connected to 300-kw, 60-cycle, three-phase gen- 
erators. The voltage of 380 is raised to 1,150 volts for the in- 
candescent circuits and to 5,000 volts for the city lighting, this 
latter current passing through five 50-light air-cooled “tub” trans- 
formers. The company has the city lighting contract and operates 
196 street arcs of the General Electric series arc type, using 6.6 
amp. at 72 volts, arranged in four circuits. The rate is $69.50 
all-night, every-night schedule. In addition there are about 70 
arcs in stores and other places. The incandescent lighting is on 
the three-phase, three-wire, 110-volt system and the company sup- 
plies several hundred horse-power of motors, some of them being 
of the alternating-current type on the lighting circuit and others 
550-volt, direct-current motors on the railway circuits. Resi- 
dences are supplied at 10 cents per kw-hour, business places at 
8 cents and power at 7 cents, with discounts of 5 per cent for 
cash before the 10th of the month, and for quantity up to 30 
per cent. All flat rate service has been discontinued and every- 
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thing is now metered. The grouping of transformers is now 
being carried out as rapidly as possible. Store and sign lighting 
has been pushed with success and a number of time switches 
are in use. 

Owing to the presence in this district of an ample supply of a 
very good quality of natural gas which is sold at 25 cents per 
thousand cubic feet, it is difficult to develop the house lighting 
business, but the arguments of superior cleanliness, healthfulness 
and convenience of the electric light frequently win them recog- 
nition, especially among the better class of people. As stated, 
many people use electricity in summer and gas in winter. The 
accompanying table shows the earnings of the various branches 
of the company’s business for the past year: 


Interurban railway .....-.-.esseeeeeeeeceveees $212,170 
TOA EFI OTL COANE 36,921 
i i Es ve cae beech bs ve hs ods Cees 50,598 
I aired a ais hd eae aw use 4088 ee eee oes 7,881 

$307,590 


Until recently the company did all of its own installation work, 
both in the lighting and heating lines, but recently it has turned 
this work over to construction companies formed by former 


employees. 
SEE): a een ee 


High Efficiency Small Carbon Arc Lamps 
in Chicago. 


The Chicago Edison Company, as before noted in these columns, 
has adopted smaller carbons than those commonly in use for its 
direct-current arc lamps, thereby securing a marked increase in 
the amount of light obtained with a given consumption of energy 
as well as a whiter light. The light is also much more steady 
than with larger carbons because the arc cannot wander. The 
size carbon adopted is 5/16 in. On a 3.5-amp. lamp the use of 
5/16-in. carbons as compared to the usual %-in. carbons, gives 
a consumption of 2.2 watts per candle, as against 3.4 watts with 
the '4-in. carbons or an increase of 50 per cent in light. These 
5/16-in. carbons can now be obtained from American manufac- 
turers. It is necessary to change the lamps slightly to use the 
smaller:carbons and this is done in the company’s repair depart- 
ment. The G.-I. arc lamp is used. The gain in steadiness and 
efficiency is found to be of much importance, especially in meet- 
ing the competition of gas arc lamps. The company is now ob- 
taining a life of about 100 hours from the 5/16-in. carbons. 
Smaller carbons do not blacken the inner globes in a given num- 
ber of hours of burning as much as do the larger carbons. With 
large carbons in use it was necessary formerly in order to 
secure good efficiency to clean the inner globes every 70 hours, 
or once between each trimming. It is now unnecessary to clean 
between trimmings. The increase of efficiency by the use of 
smaller carbons as well as the greater steadiness and improved 
color of the light due to the fact that there is not such a pre- 
ponderance of violet rays are matter upon which laboratory tests 
are hardly necessary as they are apparent even to the casual 
observer. Before 5/16-in. carbons were made the company’s 
standard, the matter was exhaustively tested by Mr. George N. 
Eastman, of that company’s testing department, and the tests 
have been referred to a number of times in these columns. (See 
issue of April 8, 1905, page 670, and April 15, 1905, page 722.) 
Some alternating-current arc lamps have also been equipped and 


‘put in service with 5/16-in. carbons with great improvements in 


the illumination, although no laboratory tests on alternating- 
current lamps with these carbons have yet been made public. 
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Cable Splicing. 





In a paper describing the underground construction as used in 
an electric lighting and power system at La Crosse, Wis., which 
was read by Mr. W. D. Burford before the Northwestern Elec- 
trical Association at Chicago, much valuable information was giv- 
en concerning the splicing of electric cables for supplying power 


to lamps and motors. 
Preparatory to splicing the cable, it is first carefully trained 
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around the wall of the manhole in such a manner as to occupy 
as little space as possible. The ends of the cable are then sawed 
off in such a manner that the two ends meet. The sheath is re- 
moved for a distance of 15 in., 8 in. from one end and 7 in. from 
the other. A lead cylinder 18 in. long and 3 in. in diameter 
with 3/16-in. wall is then slipped over one end of the cable and 
back out of the way. The diameter of this cylinder, of course, 
is governed by the size of the cable. The dimensions given above 
are for a 100,000-c.m. splice. Paper tubes of sufficient diameter 
to fit closely over the conductors are now slipped over each con- 
ductor, on the 8-in. end, and a large paper cylinder of sufficient 
diameter to contain these three paper tubes is slipped over the 
whole cable, and back out of the way. 

The next operation after slipping these paper tubes over the 
conductors is the removal of 1% in. of the paper insulation from 
the end of each conductor. The conductors are then joined to- 
gether by slotted copper cylinders 2% in. in length and of a suffi- 
cient diameter to fit snugly over the conductors. These connec- 
tors are carefully sweated with melted tin poured from a ladle, 
all surplus tin is wiped off, particular care being used to prevent 
the formation of any teats or needles. The joint is then allowed 
to cool and is painted with a hot solution of No. 1 Minerallac, 
and is served with sufficient Empire tape to fill up the joints to a 
level with the adjoining paper insulation. After taping the joints, 
the paper tubes are slipped over the joints, and the large paper 
belt is slipped over the entire work binding the three paper tubes 
firmly together and serving to doubly insulate the connections 
from the lead sheath and secure the work against accidental 
slipping of the inner tubes. The large lead cylinder, previously 
mentioned, is now slipped over the completed splice, the ends are 
dressed down to a close fit on the lead sheath of the cable and a 
regular plumber’s joint is wiped on either end. Two cuts are 
now made at right angles to each other on the top side of the 
lead cylinder and about six inches from one end which allows of 
turning up a lip of lead. This opens a hole in the sleeve through 
which the splice is completely filled with No. 2 Minerallac or 
high grade paraffine. The splice is allowed to cool, then refilled 


‘ until all air is expelled. The lip is hammered down flush and 


securely sealed with a soldering iron. This completes the splice 
which is suspended on the wall of the manhole from suitable 
cable supports which are driven into holes drilled in the brick 
wall of the manhole and plugged with wooden plugs. 

The making of branch or tap splices is a much more difficult 
matter requiring greater skill on the part of the splicer. No paper 
tubes are used in these splices. The insulation being secured 
by the use of Empire tape. A special copper connector is used, 
formed in such a manner as to accommodate the three or four 
conductors as the case may be. These joints are made up in 
such a manner as to be staggered at intervals of three inches 
apart along the splice. This prevents the splice becoming too 
bulky and also insures a higher insulation. Great care must be 
used in making both kinds of splices not to bend the individual 
conductors abruptly as there is considerable danger of weakening 
the paper insulation at the point where the lead sheath is re- 
moved. In branch splices the joints are wiped in the same man- 
ner as previously described, excepting that the joint wiped at 
one end is termed a “Y” joint. 

The upper end of a lateral cable is equipped with a discharge 
bell sometimes termed a pot head. The purpose of this dis- 
charge bell is to seal the end of the cable hermetically and bring 
the conductors out in a manner convenient for connections to 
the primary service boxes. This head is in three parts, the base 


, 


being of cast brass 4% in. in diameter with a hole in the lower 
end threaded in such a manner as to make a tight fit on the 
cable. After the cable is properly bent into position five inches 
of the sheath is removed. This brass casting is slipped down 
over the cable with the large end up. It is then screwed down on 
the lead sheath, the threads cutting their way into the lead for a 
distance of about % in. along the sheath. This makes an air-tight 
connection and does away with the necessity of a wiped joint 
at this point. The three conductors are now bared for a distance 
of 1% in. and are spliced to heavy rubber-covered braided wire 
of sufficient length to reach the primary service boxes. 

The joints between these rubber covered wires and the cable 
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conductors are spliced in exactly the same manner as the straight 
splices, paper sleeves being used of sufficient diameter to slide 
back over the rubber insulation. When the splice is completed, 
as described, a brass shell 4% in. in diameter and 9g in. long 
threaded at one end to fit a female thread in the top end of the 
brass casting previously mentioned, is then slipped over the ends 
of the rubber covered wire and screwed into the brass casting. 
A copper hood made of 16 gauge sheet copper and formed in the 
shape of a quarter section of a ball is slipped over the top of 
the frame, the lower edge of it extending slightly below the hori- 
zontal shelf and being tacked in position with iron tacks. This 
copper hood makes the discharge bell absolutely water, snow and 
insect proof. 
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Residence Wiring. 





By Louis J. AUERBACHER. 


HE electrical equipment of a residence presents a number 

] of problems which, if successfully solved, add much to the 

income of the contractor and to the comfort of the in- 
mates. The method of equipping and wiring a house depends, 
first, on the cost of the installation, and second, on the con- 
struction of the building. Buildings of wood frame construc- 
tion, especially those in the suburban districts, are often wired 
by means of the open wire, porcelain knob or tube method. 
This is the least expensive method of wiring, and though the 
writer does not recommend it, it is nevertheless largely ent- 
ployed. Other methods of wiring a house in course of construc- 
tion employ flexible fiber conduits, steel spiral armored conductors, 
flexible steel tube, and solid iron conduits. In case the building 
is of fireproof construction, having steel beams and fireproof 
brick partitions, flexible steel conduits, or solid iron con- 
duits are the only means available. 

One of the most important and most profitable branches of 
residence work is the wiring of old houses which are being re- 
modeled. In houses having wooden partitions flexible steel ar- 
mored conductors are especially applicable. These can be read- 
ily fished from outlet to outlet and in addition to making a 
neat job make a safe one. 

Below are given sample specifications for the electrical equip- 
ment of a four-story and basement house having wooden floors 
and partitions. There is nothing technical about these specifica- 
tions so that a contractor can submit them to a customer with- 
out any danger of their full intent and meaning being mis- 
understood. 

In addition to the ordinary lighting equipment there are given 
in special paragraphs, specifications for the installation of de- 
vices which, though not essential to the equipment, are neverthe- 
less much used. These special devices, if properly installed, are 
a source of much profit to a contractor. Following the speci- 
fications is an analysis of the various paragraphs. In case of 
special apparatus, drawings, wiring diagrams and detailed de- 
scription are given. 


SAMPLE SPECIFICATIONS. 


Scope of Contract. 

These specifications and the contract thereunder are intended 
to cover a complete electric lighting system, and include all the 
material and labor necessary to put the specified equipment in 
proper working order, but do not include the supplying or install- 
ing of the fixtures. - 


System. 

The system of wiring shall be that known as the three-wire 
system, having 240 volts between the outside wires and 120 
volts between the neutral and outside wires. 

Main Service Wires. 

From a point in the cellar where the illuminating company 
brings in its service wires to its service cut-outs, will be run a 
main wire which shall have sufficient capacity to carry the speci- 
fied equipment with a loss not to exceed 2 per cent at the far- 
thest outlet from the service wire, when all the lights are turned 
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on. This main wire will terminate in a service panel board and 
. . . e 
shall be run in iron conduits. 


Service Panel. 

There shall be located in the basement a service panel 
marbleized slate, upon which shall’ be mounted one three-pole 
single-throw knife switch of 100 amperes capacity, and fitted 
with enclosed fuses. There shall also be mounted on this board 
a double-pole single-throw fused switch to control the motor 
circuit. There shall be space left on this board for the meter 
which the illuminating company will furnish and install. 


of 


Power Panel. 

There shall be located in the motor room a power panel which 
shall be made of marbleized slate, upon which shall be mounted 
four 50-ampere, double-pole, fused knife switches. 

Feeders. 

There shall be installed three feeders for electric lighting, as 
follows: 

Feeder No. 1, to run from service board, through flexible 
steel conduits to the panel located on the first floor. Feeder 
No. 2 shall run from the service panel through flexibl-steel 
conduits to the panel located on the second floor. Feeder No. 3 
shall ryn from the service panel, in flexible steel conduits to the 
panel on the third floor. Feeder No. 4, for power work shall run 
to the power panel in the elevator room, in flexible steel con- 
duits. 


Panelboards. 

There shall be installed in the closet under the stairway on 
the first floor, a panelbox which will control the various circuits 
on the first and basement floors. There shall be installed on 
the second floor a panelbox to control the various circuits on the 
second floor. There shall be installed on the third floor a panel- 
box to control the various circuits on the third and fourth floors. 
The banelboards ‘are to consist of marbleized slate upon which 
shall be mounted the bus-bars, switches and fuses. Each circuit 
is to be controlled by a separate switch and the fuses are to be 
of the plug type. There is to be supplied two additional cir- 
cuits on each panel to provide for future extensions. These 
panelboards are to be set in boxes which shall be lined with 1/16- 
in. sheet-iron, which sheet-iron shall be painted with a moisture 
repellant paint. There shall be a 4-in. gutter surrounding the 
panelboards and the contractor is to supply an extra set of 
fuses of the proper capacity. 

All switches are to be properly labeled, and 
be a directory showing which circuit each switch controls. 

There shall be furnished hardwood trims having door with 
tumbler lock and key. These trims are to match the surround- 
ing wood work, and are to be set flush with the wall. 

Circuit Wiring. 

From the panelboards as specified, shall radiate the various 
circuits supplying different outlets throughout the house. The 
circuit wiring shall be done with flexible steel-armored conduc- 
tors. Each circuit is to feed not more than 10 lights of 16-cp 
each, excepting where an outlet has 12 such lights. These con- 
ductors are to run from outlet to outlet without being spliced 
or tapped, and shall terminate in an improved iron outlet box. 
Outlet boxes shall be of cast-iron and neatly and securely mount- 
ed so as to be flush with the plaster and hold a fixture of rea- 
sonable weight. 


there shall 


Switches. 

There shall be installed as indicated on the plans 
enumerated below, flush switches which shall be of the , 
or an equally good type. These switches are to be placed in im- 
proved steel outlet boxes, which set in the walls flush with-the 
They are to be furnished with surface plates to match 


and as 





trim. 
the surrounding hardware. 


Receptacles. 

There shall be installed in locations described on plans, and as 
enumerated below, flush wall receptacles which shall be of the 
These receptacles shall be set in the surbase or 
These receptacles shall be set 


————e type. 


trim, in locations as directed. 
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in steel outlet boxes and have surface plates to match the sur- 
roundirg hardware. They Shall also be supplied with the proper 
plug connections ready for the extension cords. 


Damage Clause. 

All wiring specified is to be installed so as not to damage 
the walls or ceilings except where rooms have side outlets, and 
where these side outlets are located on brick walls. In this 
case it is necessary to channel the walls, and the contractor is not 
to be held responsible for this damage. 


SPECIAL EQUIPMENT. 


SUMMARY OF OUTLETS. 
Side No. of Center No. of Recep- 
Outlets. Lamps. Outlets. Lamps. Switches. tacle, 
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Inspection. 
All work to be done according to the rules and regulations of 
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FIG. I.—ARRANGEMENT OF HALL LIGHTS. 
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the National Board of Fire Underwriters and any local boards 
having jurisdiction. The contract is not to be considered com- 
plete until proper certificates have been furnished. 

Below are given specifications for a number of special devices 
which are very frequently used: 


Electric Pump. 


There shall be furnished and instailed in the cellar one electric 
pump which shall be of sufficient capacity to pump 500 gallons 
of water per minute. The motor shall be of % hp capacity and 
directly connected to the pump. This motor is to be automati- 
cally controlled by a tank switch and float, which should be lo- 
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cated on the tank on the roof. The tank switch is to be housed 
so as to protect it from the elements. There shall be located 
at a point convenient to the pump, a switch, by means of which 
the motor can be operated independently of the tank switch. All 
wires connecting the automatic tank switch with the motor 
shall be run from the cellar to the roof in flexible steel con- 
duits. There is to be supplied with the pump the usual manu- 
facturer’s guarantee, and all necessary fittings. Price does not 
include the connecting of the pump to the water supply. All 
piping is to be done by other contractors. 


Electric Heating Apparatus. 

There shall be furnished and installed in the butler’s pantry, 
a plate warmer of inches, having two shelves. These 
shelves are to contain the necessary apparatus for heating the 
plate warmer to —— degrees Fahr. in —— minutes. This 
plate warmer is to be controlled by a switch so that either 
can be used singly, or both at once. There is to be installed 
a proper indicating switch, having sufficient capacity to carry 
the current. There shall be run from the switch controlling this 
plate warmer, to the power panelboard in the basement floor, 
wires of sufficient capacity to carry the current necessary to sup- 
ply the heater. These wires are to run in a flexible steel conduit. 


Sad Irons. 

There shall be furnished and installed in the laundry a holder 
which shall take six irons, and which is electrically heated. This 
holder shall be controlled by an indicating switch and shall be 
connected to the lighting panel on the first. floor. There shall 
also be furnished a single self-contained electrically-heated iron, 
having a flexible cord which can be attached by means ofa 
plug. This iron shall be 8 in. long and weigh 6 lbs. The handle 
is to be so arranged that the iron is cut out of circuit when re- 
leased by the operator. 


Hall Lights. 

There shall be installed in each hall an outlet for an electric 
light, as shown by Fig. 1, controlled by “four-way” switches; 
so that it shall be possible to light the lights in each of the 
halls by pushing a switch button in any hall, or extinguish all 
the lights in the halls by pushing the turn-off button of any of 
the “four-way” switches in the halls. These switches shall be 
of the ———— type, set flush with the wall in iron outlet boxes, 
and shall be controlled from the first floor panel. All wiring 












































FIG. 2.—SOLENOID SWITCH TO CONTROL ALL LIGHTS OPERATED BY 
A SINGLE PUSH SWITCH. 


for same is to be done with flexible.steel-armored conductors. 


Closet Lights. 

There shall be installed in the three closets herein specified, 
closet switches. These switches shall be set in the door-jambs 
of the closets in iron boxes. They are to be arranged so that upon 
opening a closet door a switch will light a lamp placed inside the 
closet. This lamp shall be mounted in a key receptacle, which 
in turn shall be mounted on an iron outlet box by means of a 
suitable plate. All wiring to be done with steel-armored con- 
ductors. 

Automatic Main Switches. 
There shall be located on the service panel in the cellar a 
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three-pole automatic solenoid switch which shall be connected in 
the main circuit so as to control all the lights in the house, except 
the hall lights. This automatic solenoid switch is to be operated 
by a switch located in the owner’s bedroom, as indicated in Fig. 2, 
and is to be arranged so that by pressing the “off” button all lights 
excepting the hall lights will be disconnected from the service. 
The solenoid switch shall be rigidly mounted on a back board and 
shall be enclosed in an iron-lined box. There shall be furnished in 
connection with this switch a special panel so arranged that the 
hall circuit is supplied whether the switch is on or off. The 
wires running to the control switch in the owner’s bed room are 
to be of the flexible steel conductor type. 


Stained Glass Window Lighting. 


There shall be installed to light the stained glass windows on 
the first floor, eight 16-cp lamps, so arranged that the entire sur- 
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FIG. 3.—PICTURE REFLECTOR. 


face of the window will be equally illuminated and so that no 
blotches of light shall be visible. These lights are to be controlled 
by a flush switch located in the trim under the window sill, 
and will be connected to the first floor panel by means of flex- 
ible steel conductors. 


Picture Lighting. 

There shall be furnished and installed reflectors to light 
pictures located in rooms, as follows: These 
reflectors are to be finished the same as the picture frame, and 
are to be adjustably mounted on the frame, as shown in Figs. 3 
and 4. They are to be connected by means of flexible cords to 
flush receptacles behind the picture. 











Ceiling Lights. 

The parlor ceiling is to be illuminated by lights concealed in 
a cove or cornice, the lamps to be arranged so that each alternate 
lamp forms a part of one group controlled by a separate switch. 
All wiring is to be done by means of flexible steel conduits, and 
iron outlet box connected to the panelbox on the first floor. 


Ventilating. 

There is to be installed in the cellar an electric motor direct- 
connected to a 36-in. fan which is to be placed in a galvanized- 
iron duct so as to exhaust into the yard. The galvanized-iron 
duct is to connect with the various rooms from which it is desired 
to exhaust the vitiated air. This fan motor shall run at 550 
r.p.m., and shall be capable of discharging 12,500 ft. of air per 
minute. The wires for the motor are to be run in iron conduits 
and to be connected to the power board in the cellar. There is 
to be located in the butler’s pantry, a knife switch and automatic 
release rheostat for the control of this motor. The wiring for 
the same is to run in iron conduits. 


Polishing Motor. 

There shall be located in the basement a %4-hp motor having 
extended shafts on each end which shall form spindles upon 
which can be placed polishing buffs. This motor is to be dust- 
proof and securely mounted on a pedestal 4 ft. high, and having 
a hood of galvanized iron to collect the particles of dust. The 
motor to run at a speed of 2,800 r.p.m., and is to be controlled by 
switch and rheostat conveniently located near the motor. All 
wires to be run in iron conduits and energy is to be supplied from 
the power panelboard in the elevator room. An outfit of this 
kind is shown by Fig. 5. 

Electric Dumbwaiter. 


There shall be furnished and installed in connection with the 
present dumbwaiter an electrically controlled dumbwaiter as fol- 





ELECTRICAL WORLD. 469 


lows: The dumbwaiter is to run from the basement to the sec- 
ond floor and is to be controlled by means of pushbuttons located 
on each of the three floors. These pushbuttons shall be so 
arranged that by pressing the: button marked No. 1, the dumb- 
waiter will automatically start and go to the first floor, and au- 
tomatically stop. The switches are to be atranged so that if 
the elevator has once started it shall be impossible to interfere 
with its operation by pushing any other button. There shall be 
installed in connection with this dumbwaiter door switches. They 
shall be connected so that it will be impossible to operate the 
dumbwaiter while any of the doors are open. The automatic 
mechanism operating this motor shall be located in the basement 
and shall be protected by a grating to prevent meddling with the 
automatic adjustments. The car shall travel at the speed of 60 
ft. per minute and shall be capable of lifting 50 lbs. All wiring 
to be run in iron conduits, with proper outlet boxes for the push- 











FIG. 4.—PICTURE REFLECTOR. 


buttons, and to be supplied with electrical energy from the 
main feeder in the elevator room. 


Special Decoration Lighting. 

There shall be installed in the locations specified, flush plug 
receptacles which shall be controlled by flush switches so that 
portable lamps or decorative lights for special purposes can 
be quickly connected without any extra circuit wiring 


ANALYSIS OF SPECIFICATIONS. 
System. e 
It is important to specify the system of wiring, as there are 
sometimes several methods of wiring applicable to an instal- 
lation. Take, for example, the three-wire system. The three 
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FIG. 5.—POLISHING MOTOR. 


conductors may be of, the same size, or the neutral conductor 
may be twice the size or equal to the combined capacity of the 
outer conductors. This is called the three-wire convertible sys- 
tem, the advantage of which over a straight three-wire system 
is that at any future time should the source of supply be changed 
to a two-wire system the main conductors or feed wires can 
be changed to a two-wire system by using the neutral wire as 
one conductor and joining the other two wires and using them 
as the other conductor. In wiring large buildings which in- 
tend to use central station service, it is always advisable to in- 
stall the convertible system so that at a future time should the 
rates become such as to make it advisable to install a private 
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plant. It is an easy matter to change from the three-wire sys- 
tem to a two-wire system with a slight additional cost for panel- 
board and switchboard connections. 


Main Service Wires. 

Main service wires are usually run inside of iron conduits 
as either flexible or solid conduit is easily installed on the ceil- 
ings of basements on which the main service wires usually 
run. In small installations where only one distributing center is 
used the main wires are sometimes omitted and a panelboard, 
from which all the circuits radiate, is installed where service 
wires enter. This method of service connection is frequently 
used in houses of frame construction, where the service wires 
are brought in through overhead wires to the attic. At the 
point of entrance a switch is installed, and from the switch, 
wires to the panel boxes through a meter loop. If the house 
is a small one this is the best and cheapest method of feeding, 
but should not be used where the building is large. 


Service Panel. 

A service panel is a convenience and not used very frequently 
as it is not a vital part of the installation. It affords a neat and 
workmanlike way of distributing the current and making meter 
connections. The panels should be built according to standard 
switchboard specifications, and the number of feeder switches 
depends upon the number and size of feeders in the installation. 


Power Panel. 

In houses using electric elevators and motors the power panel 
is a convenience though not an essential part of the installa- 
tion. A power panel should contain the necessary number of 
switches with fuses, for the installation, and it is also well to 
have one or two separate switches. These separate switches 
are convenient for further additions, such as electric motors 
or electric heating apparatus, which should be put on the power 
end of the service. 


Feeders. 

Feeders should be run “from the service panels to the panel- 
boards. The best method is to use a separate feeder for each 
panel, as in case of trouble to one feeder the balance of the 
installation is not put out of service. When the number of lights 
in the installation is not large and the expense of separate feed- 
ers is too great, one feeder can be run to.all panels. In case 
of a large installation where a great number of lights are taken 
off at the first or second panel the size of the feeder up to the 
first panel of course should be large enough for the entire in- 
stallation. From this panel to the next panel the size of the 
feeder can be reduced, but in making such reduction it is neces- 
sary to provide fuses on the panelboard; as according to the 
Underwriters’ rules it is necessary for a fuse to be put in when 
reducing the size of a wire in order that smaller wires may be 
protected. This makes the panels somewhat more expensive, 
and it is often advisable, unless there is a very material saving 
in wire, for a contractor to use a uniform feeder on such an 
installation as the construction of the panel with fuses adds an 
additional cost which counterbalances the saving on the feeders. 


Panels. 

Panelboards specified in this installation are designed for plug 
fuses. For private house wiring the plug fuses are best, as 
they are easily renewable by unskilled hands, without danger. 
Link fuses should never be installed in a private house as it is 
dangerous for anybody but an experienced person to replace them. 
Blow-outs generally occur in the evening when experienced help 
is not easily obtainable, and when they caxse considerable in- 
convenience. It is readily seen that the plug fuse with mica front 
indicating where fuse has blown is the proper one to use. The 
location of panelboards in private houses is a matter which re- 
quires some care. While they should not be put in conspicuous 
places they should, nevertheless be accessible. Closets are some- 
times used, but are very bad places, especially if link fuses are 
used. Should the door of the panelbox be left open a blow- 
out would easily cause a fire. Panelboards are sometimes set 
into cabinets of wainscoting so as to conform to the general 
decorative scheme of the rooms. Hallways are excellent places 
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for panelboards and the trim or frame if set in woodwork should 
be made similar to the surroundings so as not to be distinguish- 
able. There should always be one or two spare circuits on a 
panelboard for future additions, also a directory showing the 
lights which each circuit feeds. 

Circuit Wiring. 

These circuits radiate from the panel centers and the flexible 
cable must be continuous from panel to outlet and from outlet 
to outlet. Steel armored cables are made in two sizes, Nos. 2 
and 12 conductors and Nos. 2 and 14 conductors. Wherever the 
circuits are 100 ft. long or over it is advisable to use No. 12 
cable in order to provide for the extra drop of potential caused 
in the long run. It is not advisable to put more than ten 16-cp 
lights to a circuit in a new installation, in order to provide for 





FIG. 6.—OUTLET BOX. 


additions, and as the code restricts circuit wiring to 660 watts 
or 12 16-cp lamps, if the capacity is used up at the start, any 
additional lights must be wired up to the panelboard, which is 
very expensive, especially if the house is finished. In case one 
outiet is for 12 lights it naturally would be advisable to use up 





FIGS. 7 AND 8.—BUSHINGS FOR OUTLET BOXES. 


the circuit capacity. Outlet boxes must be used in this work. 
Fig. 6 shows a good make of outlet box for use in connection with 
flexible steel cable. Bushings must be provided, as shown in 
Fig. 7, and bushing for use in connection with the switch out- 
let box is shown by Fig. 8. Outlet boxes should be set flush 
with the plaster, and those provided with studs for electric fix- 
tures only, should be securely fastened to a beam or other sup- 
port so as to sustain any reasonable weight of fixture. 

Switches. 

Flush switches of the push type are the most desirable form 
of switch to use in private house wiring, as they are indicating 
to the touch as well as to the eye. They must be mounted in 
iron or steel outlet boxes, and where more than one switch is 
mounted at one place, gang boxes are furnished, as shown by 
Fig. 9. A number of other forms of switches are illustrated in 
Figs. 10, 11 and 12. Switches should be mounted 4% ft. from the 
floor unless the nature of the trim or decoration makes other 
dimensions necessary. They should be located so that the lights 
are controlled at the entrance to the room. Hall and cellar lights 
should be controlled from the stairway leading to the hall, or cel- 
lar. Where it is necessary to control a large group of lights, as 
for instance, a large ball room or hall, from a single flush switch 
it is necessary to install a solenoid switch operated from a push- 
button switch. 

Receptacles. 

In designing the electrical equipment of a house, receptacles 
are a very important part of the lay-out. They should be in- 
stalled in all important rooms so as to allow for decorative 
ligi.ting at banquets, and for connecting piano lamps, and other 
electrical devices. Fig. 13 illustrates a convenient form of recep- 
tacle which is flush when the plug is inserted. These receptacles 
must be mounted in steel or iron boxes as in the case of switches. 
Receptacles are usually set in base-boards excepting when desired 
for picture lighting, when they are sometimes set on top of 
wainscoting or mantels. Reinforced flexible cord must be used 
in connection with the plugs. These flexible cords are usually 
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covered with different colored silks so as to harmonize with the 
prevailing color of the room. 


Damage Clause. 
When a contract is taken with the understanding that the work 
is to be done without injuring the decorations the damage clause 





FIG, 9.—GANG SWITCHES. 


is important to the owner, and the restrictions named therein 
equally important to the contractor. In a damage clause of this 
kind the contractor must carefully ascertain the character of the 
partitions and construction of the building and must exercise 
especial care if there are many hardwood floors since hard- 
wood floors are difficult to relay, even by experts. If the house 
is furred it is easy to fish the conductors from outlet to outlet. 
The great difficulty is in installing switches and receptacles, as 
the studding very often interferes with bringing down the cables. 








FIGS. 10, II AND I2.—ELECTRIC LIGHT SWITCHES. 


It is sometimes necessary to bore from the floor above to the cas- 
ing of the doors, which are usually hollow, and fish the cable 
into them. Brick side wall outlets must be excepted in the dam- 
age clause as it is impossible to avoid channeling these walls 
with a cold chisel, in order to install the cables. Where these 
walls are outside walls, and exposed to dampness it is necessary 
to use lead encased flexible conductors. Some of the inspection 
departments require a steel slashing consisting of 1/16-in. steel 








FIG. 13.—FLUSH RECEPTACLE, 


to be placed over flexible steel conductors where laid in brick 
walls. This is done as a protection against carelessly driven 
nails. In estimating on a contract of this kind these points 
should be kept in mind. 
Inspection. 

The contractor, of course, must agree to comply with the 
rules of such of the inspection offices as have jurisdiction in his 
neighborhood, and furnish the proper certificate. The rules of 


the National Board of Fire Underwriters are, those used by 





ELECTRICAL WORLD. : 471 


practically all the Inspection Bureaus throughout the United 
States. 
Summary of Outlets. 

The summary of outlets should contain a complete list of the 
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FIG. I14.—PLATE WARMER. 


outlets and their location together with the number of lights, 
switches and receptacles. 
Electric Plate Warmer. 

The electric plate warmer, illustrated in Fig. 14, is made of 
sheet-iron and nickel fittings, and has two heating shelves. These 
heaters consume one watt of power for every square inch of sur- 
face. To control the plate-warmer a special designed double- 
throw knife switch should be used, as shown in Fig. 15. The 
clips are cross-connected on the back in such a manner that it is 
possible to throw the heaters in series, to obtain a medium amount 
of heat, and in parallel, to obtain the full heating effect. The 
switch is very often mounted on the side of the plate-warmer, 
and should be placed in a box lined with 1/16-in. sheet iron. A 
very good form of switch made for this purpose is shown in 
Fig. 16. 

Electric Pump. 

The electric pump shown in Fig. 17 is driven by a %4-hp motor 
directly connected to the shaft of the pump. The enclosed tank 
switch, which is single-pole, opens and closes the circuit under 
the action of a float. An iron-lined box contains two knife 
switches, one of which closes the circuit of the motor, indepen- 
dent of the tank switch. This is often necessary in order to 
test the motor and to pump water should the tank switch get 
out of order. The top jaws of this switch are short-cir- 
cuited. The tank switch closes the circuit direct to the motor, 
as a '%4-hp motor can be started with a starting resistance. In 





FIGS. 15 AND 10.—SPECIAL SWITCHES FOR PLATE WARMERS. 


the case of a large motor, however, it would be necessary to use 
a starting resistance, and as this would have to be operated au- 
tomatically the tank switch would be used to close the circuit of 
an automatic solenoid starter. 

Stained Glass Window Lighting. 

Stained glass windows are always a difficult subject for proper 
illumination. The window should be illuminated equally in every 
part, and in order to get this effect it is necessary to have a 
white background. This is easily obtained by using a canvas cur- 
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tain, which if exposed to the weather should be protected by a 
metal hood, as shown in Fig. 18. It will be noted that the cur- 
tain is hung at an angle. This is done to equalize the illustration 
and light the bottom of the window as brightly as the top. The 
lamps and reflectors should be so mounted as to throw the light 

















FIG, I17.—CONNECTIONS OF ELECTRIC PUMP. 


down, and at the curtain. The reflector should be out of line 
of vision when standing three or four feet from the window, 
in other words, the source of light should not be visible at all. 
If the glass in the window is translucent it is sometimes necessary 
to mount lights all around the window casing. If the light is 








FIG. 18.—STAINED GLASS WINDOW LIGHTING. 


projected on the curtain by reflectors a very beautiful effect 
is obtained. If the window is in the front of the house so that 
a canvas curtain would be unsightly, a metal shutter, painted 
white on the inside, may be used. This shutter, at the same time, 
acts as a protection to the window. 


Ceiling Lights. 

The ideal way of illuminating a room is by concealed lights 
This, of course, requires a great many more lamps than direct 
lighting, and is, therefore, much more expensive. The design 
of the ceiling must be such as to give the right amount of space 
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for the lamps. The contractor should furnish the architect with 
a print showing just how much space he requires for the reflec- 
tors and wiring. The lamps should be hidden from view, and 
should be wired so that each lamp will be on an alternate cir- 
cuit so that it is possible to get an equal diffusion of light with 


























FIG. 19.—“COVE” CEILING LIGHTING. 

half the number of lamps, in case maximum brilliancy is not de- 
sired. In connection with ceiling lighting it is important to ven- 
tilate the ceiling by means of ducts properly connected to an ex- 
haust fan, as indicated by Fig. 19. The troughs for reflectors, to 
be used with ceiling lights, may be made very narrow so as to 
take the socket and a tubular lamp. This trough should have 
corrugated mirror reflectors, as it is necessary to get the greatest 
amount of illumination. 





Electrical Conduit Work in Fireproof Buildings. 





By Tuomas W. Poppe. 


MOST important requisite of conduit work is that it should 
be made rigid when installed. If conduit has play and 
is in places where it will be exposed to knocks and kicks 

by mechanics working in the vicinity, there may be no visible 
harm done, but the couplings may be loosened and perhaps 
stripped, the pipes started and a bad joint, through which to pull 
wires, made, which will also serve as a gateway for the entrance 
of water. A water-tight joint is a most important matter as it 
protects the wire from its most dangerous foe, moisture. 

In most every case it is necessary in fire-proof buildings to 
run conduit on a rough floor, either of concrete or hollow tile. 
In such cases to fasten conduit so as to have it rigid ard safe 
from danger and injury is not always easy to do cheaply and 
properly. In this article only the best methods will be considered. 

Where one line of conduit only is run on the floor small holes 
should be drilled in the concrete or in the cement between the 
joints of the hollow tile, and expansion screws used with ordi- 
nary pipe straps the size of the pipe or conduit. The straps 
should be placed at the conduit couplings and also half way be- 
tween. Another means of fastening is to slush cement along the 
sides of the conduit from end to end of the line; to do so only 
in places is a waste of time and cement, for where the conduit 
is exposed it will be subject to knocks and the consequent jars, 
which wil! crack the cement and loosen the conduit. All conduit 
should be painted with two coats of some good damp-proof com- 
pound and left to dry thoroughly before any covering is placed 
on it. 

Where several lines of conduit run parallel it is best to drill 
holes into the floor as previously mentioned and firmly secure 
the conduit with straps or heavy band iron. Nails should not 
be used as it may be necessary to make some change in the 
work and nails would probably cause trouble when drawing them 
from the wood, which would necessarily have to be used. The 
conduit should be painted as soon as the last connection is made, 
and where it is run upright in side walls it is best to cement it 
in as soon as the paint has dried. 

For illustration the case will be taken of a floor of a fire-proof 
building, with a panelboard distributing center. The first thing 
is to get the location of the distributing center as the basis from 
which to work, after which the box which will later contain the 
panel is set. If it be set flush a recess should be cut in the wall 
as nearly the same size as the box as possible. If the wall is of 
hard brick (not fire brick) a brick should be cut out on each 
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side near the top location of the box and one on each side near 
the bottom and blocks of wood firmly wedged in the cavities 
thus formed as shown in Fig. 1. Dry wood, preferably white 
pine, should be chosen to avoid shrinkage, and screws used to 
fasten the box to the blocks. This makes a firm, durable job. 


Panel Box 





FIG. I.—PANEL-BOX SETTING FOR BRICK WALLS. 


Where the box is to set in hollow tile and the wall or partition 
is only six inches thick, strips of band iron should be screwed 
on the rear of the box and allowed to project beyond the sides 
about twelve inches. The box is then secured to the partition 
by bolts through the brick, using good-sized washers, as shown 
in Fig. 2. When this is done all cavities around the box and 
bolts should be slushed with cement or plaster of paris. The 
band iron will prevent the box going back or forward and the 
partition will hold it in all other directions. 

When the panel box is finished the circuit feeders should be 
run to the first outlet. In this way each circuit can be picked 
up and continued to the end. When the circuit feeders have 
been run, the locations of the various outlets. on that circuit 
should be determined and the outlet boxes set. The walls at 
bracket light locations should be so cut as to allow the outside 
of the pipe or conduit to set flush with the rough brick. The 
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boxes should then be set so as to have the cover flush with the 
finished work, plaster or wood. To set the boxes firmly in the 
brick the wall cavity should be filled with plaster of paris and 
the box pushed into it; every crevice will then be filled and a 
firm hold taken on the box and brick. If cement is mixed with 
plaster of paris after a day or two the combination becomes like 
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fine sand compressed and can easily be scraped out of place with 
a penknife. It is best to use cement or plaster of paris separately. 
The latter sets quicker and should be used where time is a con- 
sideration. Bracket and switch outlet boxes thus set are shown 
in Fig. 4. 

A hanger to support an electrolier should be supported from 
the floor above, hang perfectly plumb and be cemented as soon 
as placed to insure its retaining a proper position. A strong, 


durable hanger of this kind can be made with a gas tee and 
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length of gas pipe, as shown in Fig. 3. A piece of gas pipe is 
cut to a length to reach from the rough floor above to one inch 
below the finished ceiling and both ends threaded. One end is 
screwed into the top of the tee and a short piece of pipe screwed 
into each of the remaining outlets of the tee and placed in posi- 
tion on the rough floor. On the end of the pipe that is to hold 
the electrolier a long thread should be cut so as to allow a lock 
nut to be placed above and inside the box. This is clearly shown 
in Fig. 5. The lock nuts will allow the height of the box to be 
regulated and will hold. it firmly in place. A hanger of this 
kind will answer for an electrolier of any weight when pipe in 
proportion is used. 

Fhoor outlets should not be used until some of the floor beams 
are laid in order to allow a definite level to be determined. The 
top of the box should be flush with the finished floor, which can 
be ascertained from the sleepers. Having set the box in the 
proper position, plaster of paris should be used to give it a good 
foundation and insure its keeping in place. It is good practice 
to use a box with a cover somewhat flexible, admitting of some 
“give” in case of a wrong measurement, a change of floor or 
other cause. : 

Outlet boxes in unfinished buildings should, when installed, 
be filled with some substance which will prevent plaster, cement 
or dirt getting into the conduit. Paper is probably the best ma- 
terial, as it can be packed in quite tight and can be removed easily 
when the work is ready for the pulling in of conductors. 

Where marble is to be set, the outlet boxes should not be 
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FIG. 4.—SETTING OUTLETS AND CONDUIT IN BRICK WALLS. 


fastened in the wall. The conduit should be run to the approx- 
imate location and an iron cap screwed on to protect the thread. 
When the piece of marble containing the outlet hole is at hand 
measurements should be taken from the stone and the outlet box 
placed in the exact location. In marble work the holes for the 
outlets are made when the stone is cut, and if not properly located 
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FIG, 5.—ELECTROLIER HANGER, 


it will be necessary to move the outlet. The marble location is 
apt to be correct, since with much rough work to figure from the 
outlet can easily be misplaced. Frequently a wooden plug is put 
in an unfinished conduit line to protect it from plaster or other 
material which would prevent the passage of the wire. This is 
a bad practice, for the plug is sometimes driven into the conduit 
and causes loss of time in removing it, while at other times the 
plug is knocked out and leaves the pipe unprotected. An iron 
cap screwed on tight is the best precaution. 
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LETTERS ON PRACTICAL 
SUBJECTS. 








THE SWITCHBOARD OPERATOR. 


Of all the men in one of the great modern polyphase power 
Stations, delivering alternating current to sub-stations, none 
should have a better grasp of his duties than the switchboard 
operator. He should be a man who has been advanced through 
minor positions, who understands all the electrical combinations 
that can be made with the machines, switches and feeders. He 
should have at least three or four years’ experience in the dif- 
ferent grades from cleaner to switchboard operator of a high-ten- 
sion power station. For here experience is the best, practically 
the only, teacher, for it alone can tell the operator what is going 
to happen in his generating station, when at some distant point 
a cable or transformer or converter becomes disabled while in 
service, or something in his own station goes off with a “bang,” 
and all the alternators in operation begin to emit that almost 
human-like groan; the lights go out, the sound of escaping steam, 
the rumble and rattle of rapidly moving machinery without load, 
a voice giving orders and then finally the death-like stillness 
when everything is brought to a standstill. (A condition, which 
the management says should never occur.) Then the rush of two 
or three men to the place from where the “bang” occurred, the 
disconnecting of the disabled apparatus, the starting up of 
machine after machine as rapidly as human hands can open 
throttle valves and manipulate electrical switches; a burst of 
light, and men are to be seen at their proper stations doing their 
allotted work quietly and quickly as if nothing out of the ordi- 
nary daily routine had occurred. Ten minutes has barely elapsed 
from the time of losing the load until everything is again going 
along as usual. Thanks to good engineering coupled with good 
careful management, such things rarely happen but sometimes 
they do, and in all probabilities always will. 


New York. H. G. Putt. 





REPRESENTING ARMATURE WINDINGS. 


I have read with much interest the letter of Mr. Stourbridge 
in the February number, giving an account of a method of rep- 
resenting armature windings. I hardly think, however, he is 
warranted in claiming the method described as “entirely new.” 
The accompanying illustration is from a patent issued to me 
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REPRESENTING ARMATURE WINDINGS. 








May 5, 1896 (No. 559,497), on a telegraphic relay, and which, 
it will be seen, employs substantially the same method. This 
should not, however, detract from Mr. Stourbridge’s ingenuity, 
nor from the value of the illustration as an educational aid. 
New York. Cuartes G. BurKeE. 





PROBLEM IN MOTOR WIRING. 


[ wish to submit the following problem for solution to the 
readers of the Erecrricat Wortp: A 5-hp, three-phase induction 
motor is to operate an incline rope haulage system. The motor 
is at the top and must be started, stopped and reversed from both 
the top and bottom of the incline. The problem is to use a switch 
at the top and one at the bottom of the incline so that the above 
conditions may be fulfilled. 


Victor, Coto. D. C. McKEEnHAN. 
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SINGLE-POLE SWITCHES IN THREE-WIRE DYNAMO WORK. 

A problem which is becoming more and more a condition to 
be met with the introduction of the three-wire dynamo, is that 
of connecting such machines to operate in parallel, either with 
other machines of like type, or with single voltage machines. 
The three-wire dynamo to which I have reference is that of the 
Dobrowolsky type and utilizes in addition to its commutator and 
brushes, two or more collector rings tapped at equidistant points 
on the armature by leads from a compensator consisting of coils 
of wire wound upon a transformer core with a tap taken out 
at the middle point of the compensator to supply a neutral wire. 
l employ a method of connecting such machines together, which 
I have found very convenient, and may be of interest to your 
readers. 

For simplicity sake I will assume the three-wire machine which 
uses a single-phase compensator, but it will be understood that 
the device is equally applicable to polyphase compensators. The 
diagram of such a machine is shown in Fig. 1. It will be noted 
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FIG, I.—THREE-WIRE GENERATOR. 


that in a machine of this kind the series coil is divided into two 
parts, one on each side of the line. This is necessary in order 
that the machine may compound, no matter how the machine 
may be unbalanced; and if the load is badly unbalanced, the ma- 
chine will require two equalizers instead of one. 

The elementary diagram of connecting two such machines to- 
gether, and also a third single-voltage machine, is shown in 
Fig. 2, but its realization in practical switchboard construction 
is not as simple as it looks, and moreover, the method employed 
in switching the machines together varies from ordinary prac- 
tice. 

It is possible to use one compensator for all the machines, 
but if that is done, each machine will have to be synchronized 
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FIG, 2.—THREE-WIRE DYNAMOS IN PARALLEL. 


like an ordinary alternator before it can be thrown in parallel 
with its mate, and all the troubles of unequal division of load that 
occur with alternators are likely to be encountered. For this 
reason there should be a separate compensator for each machine, 
when they can be thrown together regardless of phase relation. 
It is necessary, furthermore, in case a single-voltage machine 
is used in connection with the multivoltage machine, to equip 
it either with two series coils, one on each side of the line, or 
to divide the series coil in two parts, tapping in the equalizer at 
the middle point thereof—a procedure that is admissable only 
when the percentage of over-compounding is very small. 

Below is shown what I have found to be the most convenient 
switchboard diagram in connecting such machines together, and 
a few words of explanation will suffice to show the reasons for 
the arrangement. 

In the first place, as there are two equalizers, an ammeter 
installed in either the positive or negative leg of the machine 
will give erroneous readings, making one machine record too 
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much and the other too little by the difference of current flow- 
ing over the equalizer. There is only one place on the system 
where the ammeter can be installed and give correct indications, 
and that is the cable leading from the rocker arm of the ma- 
chine, or in other words, in the armature circuit. 

It is furthermore to be appreciated that when both equalizer 
switches are closed, the machines, even if the main switches 
are not closed, are in parallel as shunted machines; and if in- 
stalled in the ordinary way they are without fuse protection 
in this circuit, and mis-throwing of the equalizer switches will 
cause a short-circuit of the most formidable character with ab- 
solutely no protection between; for this reason the circuit 
must contain a fuse. It is a well known fact that there should 
be no fuses in the equalizer for the reason that when the equal- 
izer is carrying current to the extent that it will blow a fuse, that 
is the time when it is needed most, and its failure at that criti- 
cal moment would produce more trouble than any possible over- 
heating of the equalizer would entail. For that reason, the fuse 
protection in this circuit, like the ammeter shunt, must be installed 
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FIG. 3.—-THREE-WIRE GENERATORS IN PARALLEL. 


in one of the rocker cables, preferably the opposite cable to that 
in which that of the ammeter shunt itself is installed. 

A consultation of the diagram shows that each main switch 
and each equalizer switch are all single-pole switches used for the 
following reason: 

When the machines are run singly no equalizer connections at 
all are desirable for they would produce live contacts on machines 
supposed to be inoperative; therefore, I have found it conven- 
ient to arrange four single-pole switches, using the outside 
switches on the main wires and the two inside switches on the 
positive and negative equalizer wires. 

The possibility of unbalanced load requires the installation of 
two circuit-breakers, one in the positive and one in the nega- 
tive leg. These should be used in preference to a double-arm 
circuit-breaker. The reason for this is that it is possible for one 
side of the line to be overloaded while the other side is well 
within its load limits. This will blow only one circuit-breaker. 
leaving the other side still operative provided that the unbalanc- 
ing is not too much for it, thus disabling the plant less in case of 
a short-circuit. The procedure in starting up a plant of this 
kind is as follows: 

First, all circuit switches on the board are left open, as are 
also controlling switches, and the machines to be used are brought 
up to speed. 

Second, all of the controlling switches of one machine are 
thrown in, the circuit breakers being previously closed, and the 
neutral switch is closed. After the machine has built up, load 
within its limits may be applied. 

The second machine is now thrown in in the following way: 
First, the positive and main and positive equalizer are thrown. 


475 


This throws in the series coil of the machine to be put in cir- 
cuit, and causes it to rapidly build up in the right direction. The 
voltages of the machines are then equalized, and at the moment 


of equalization the second equalizer switch is thrown. This 
puts the two machines in parallel with one series coil cut-out. 
Lastly, the negative switch is closed and the incoming machine 
takes its proportion of the load. 

When it is desired to disconnect a machine, it must not be for- 
gotten that two switches must be thrown, either a positive switch 
and a positive equalizer, or a similar combination of negative 
switches. It is also well to put a double, or three or four-pole 
switch, as the phase of the system may require, in the com- 
pensating circuit of each machine. Under those circumstances, 
if one compensator is sufficient to take care of the unbalanc- 
ing, the others can be thrown out and will save a certain percent- 
age of idle current. This is also convenient in case it is desired 
at any time to break the compensator circuit to renew the com- 
pensator brushes. 

Lastly, the arrangement is convenient because in many cases 
it will be found that only one equalizer is needed when the load 
is not badly unbalanced or likely to become so. In such cases this 
equalizer can be disconnected by means of its single-pole switches, 
and if any sudden cause arises for disconnecting one of the 
machines quickly, the opening of a single single-pole switch will 
answer every purpose. 

Finally, the use of single-pole switches in this way enables the 
various circuits of the machine to be quickly separated for pur- 
pose of testing, and it is found very convenient when adjusting 
the compounding of the machines. 


New York CIty. GeorGeE T. HANCHETT. 





MORSE MECHANICAL CALLER. 
There is always a peculiar fascination in constructing for one’s 
self some particular apparatus, the object of which is to perform 
mechanically certain work previously done by hand, thus allow- 
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MORSE MECHANICAL CALLER, 


ing the operator an opportunity to carry along two independent 
lines of work at the same time. The apparatus shown in the 


accompanying cut and appropriately christened “Gabriel” was 
designed and constructed for the purpose of “raising” telegruph 
offices that require calling anywhere from ten minutes to one- 
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half hour—such conditions, strange as it may seem, are not at 
all unusual on railroad telegraph lines. 

The extreme simplicity of the apparatus, the fact that it was 
put together during spare moments, made from “odds and ends” 
—the thoroughly satisfactory manner in which it does its work, 
coupled with the knowledge that is acquired in its construction, 
are matters that will appeal strongly to the amateur electrician, 
without being devoid of interest to those that are seniors in the 
school of electrical science. 

The general construction of the apparatus will be apparent 
upon inspection of the cut, although many modifications and im- 
provements which may be added at a slightly increased cost will 
be readily suggested. The vertical drum is a cylindrical tin box 
mounted on a shaft and revolving clock-wise in direction. The 
shaft used in, the construction is a steel spindle about 10 in. long. 
The lower end of the shaft terminates in a point and runs in a 
concavity in an iron base piece, which is a piece of %-in. iron 
fastened to the wooden base with %4-in. brass screws, and receiv- 
ing one wire that runs to a binding post. The upper end of shaft 
is connected to the driving gear by a piece of heavy walled 
rubber tube with an internal diameter suitable to slip firmly on 
the end of the vertical shaft, at the same time receiving the 
shaft that forms a part of the driving gear, and which will be 
described later. 

The revolving drum, which turns similar to a phonograph cyl- 
inder, carries on its periphery, attached firmly by means of a 
good quality of mucilage, and with ends lapped with reference to 
direction of rotation, a sheet of thin, hard, best quality linen 
type-writer paper, perforated in Morse characters in such a way 
as to make up the various calls desired, each call being repeated 
two or three times and the home office signaled. 

The prime mover which appears in the background consists 
of an electrical top, and in its ordinary capacity it figures as an 
interesting toy, affording no end of amusement to the urchin. 
As the top mekes about 3,000 r.p.m., and a comparatively slow 
rotary motion was imperatively necessary for the Morse drum, 
the matter of speed reduction presented itself for solution, 
and was effected inthe following manner: 

The movement, 6f a small clock no longer useful as a time- 
piece was dissectéd, the superfluous parts discarded and a train 
of three gears with their pinions reserved for reduction pur- 
poses. A %-in. dog from the clock was soldered in place: after 
being mounted an-the vertical shaft of the motor, the train of 
gearing being so disposed that the slowest turning shaft in the 
train was united to the shaft.of the»Morse drum by a sleeve 
coupling (the piece of rubber previously referred to), while the 
first driven wheel in the train was in mesh with the cog on the 
armature shaft, the reduction in speed being such that the arma- 
ture made 200 ‘revolutions to 1 revolution of the Morse drum. 
This was found to give about what was desired in practice, and 
to obtain a variation in speed about 2 ft. of No. 28 steel piano 
wire was introduced into the motor circuit, sub-divisions of this 
resistance being properly connected up to a segment rheostat, the 
segments being nothing more than five flat-head brass screws 
arranged on the are of a circle on the outside of the containing 
box, the screws protruding on the inside of the box about % in. 
to receive the convolutions of the fine resistance wire. The 
convolutions of the resistance wire are held at the lower end 
by being passed over metal brads, which are simply inserted in 
the inside of the containing box. 

The rheostat lever can be conveniently made of a piece of 
unannealed brass wire about No. 18 in size, an eye being formed 
at one end to ‘admit the passage of a round-head brass screw 
which fastens it to the box and forms the pivot about which it 
turns, and also receives one terminal of the battery and motor 
circuit on the inside. 

On the right (inside of box) will be seen a vertical stand- 
ard of No. 12 hard brass wire on which the drum trailer is ar- 
ranged to slide up and down; in this way the trailer can be 
shifted to different calls on the revolving drum. One wire from 
the binding post runs to the bottom of the standard and brings 
the telegraph circuit through the drum, the dots, dashes and 
spaces being formed in accordance with the perforations in 
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the Morse paper. The trailer is wound in a spiral of a half 
dozen turns about the standard and its free end passes through 
the box, a vertical slit permitting it to be raised or lowered; 
some slight recesses are cut in so that when the lower lever is 
brought up against it, it will hold it in place. By tightening the 
screw in this lever it will work stiff and remain in any posi- 
tion. 

Two cells of good dry battery will operate the motor in first- 
class shape. A telephone cord is used to connect to line, one pair 
of terminals being hammered down flat with a piece of sheet 
mica placed between them for insulation; the two are bound 
together in any way to preserve their insulation and the pair 
should have a gentle wedge like taper so it can be pushed 
under the clip when the circuit closer is thrown out. 

NortH ApAms, Mass. T. H. REARDON. 

SOLUTIONS TO VARIOUS PROBLEMS. 

Enclosed are diagrams which I submit as solutions to various 

problems published in the January number. Fig. 1 is a solution 
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to Mr. Black’s motor problem. The number of switches required 
to obtain the results asked for is three—two double-pole, double- 
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FIG. 2.—SOLUTION TO MR. WHITE’S PROBLEM. 


throw and one single-pole, single-throw; the upper jaws of the 
double-pole switches being connected together permanently by 
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MARCH 3, 


means of a strap. Supposing all switches to be out, the operation 
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I enclose herewith a diagram of connections for the two-motor 
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is as follows: The main switch and the single-pole switch are problem published in the January number. All but the last 
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lower jaws. To connect the fields in 
parallel and the armatures in series, 
place switch S$: down and switch S: 
up. To place the armatures in parallel 
and the fields in series, reverse the 
switches, i. e., place S2 across the low- 
er jaws and S$: across the upper jaws. 

Fig. 2 gives solutions to Mr. White’s instrument problem, The 
upper engraving shows a simple arrangement using sockets and 
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plugs with short-circuiting switches. To take readings, the plugs 
are placed in their respective sockets and the ae pole switch 
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FIGS. 3 AND 4.—SOLUTIONS TO MR. WHITE'S PROBLEM. 


switch are single-pole, single-throw; the former is double-pole. 
To place one motor in circuit switches No. 2 and No. 5 are closed. 
To place both motors in series, switches No. 2, No. 4 and No. 6 
are closed. Both motors may be operated in parallel by closing 
switches No. 1, No. 2, No. 5 and No. 6. To place the fields in 
parallel and the armatures in series, switches No. 3, No. 5, No. 6 
and No. 8 are thrown in. To place the armatures in parallel 
and the fields in series switches No. 1, No. 7 and No. 9 are closed. 
In order to verify my solution I connected up two small motors 
according to the diagram and found it would work. There are 
several other speed possibilities, but no risk of reversing, al- 
though it is very easy to short-circuit the line or throw full 
voltage on an armature, 


Los ANGELES, CAL. L. P. Brope. 





Enclosed please. find a solution to Mr. R. A. Black’s problem 
in motor control. I used bus wires, not knowing whether the 
motors were at some distance from the point of control or not. 
In mill work where the motor leads are usually run to the motor 
in iron conduit, it would be cheaper to use the bus wires. If 
the motors are at the point of control, busses are unnecessary. 
Special three-pole, double-throw switches are employed; but 
these can be easily made from the ordinary three-pole, double- 
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circuit. 
Fig. 3 is a solution to Mr. White’s sae 
lighting problem, the number of 


lights designated being only for pur- 
poses of illustration. When the triple- 


pole, double-throw switch is in the po- —~ 
sition shown all lights are burning on U/ Te 
the 110-volt circuit. To place the lights 4 _ 
on the 220-volt circuit, the single-pole No.l 


switch is used to cut out the necessary 
number of lamps to balance up the 
system, and the triple-pole switch is \ 
thrown on the lower jaws. If it is 
desired to use only one switch the 
arrangement shown in Fig. 4 will suf- 
fice, the four-pole, double-throw switch being connected as shown. 
San Francisco, CAt. J. J. MARSHALL. 
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FIG. 6.—MR. STURGESS’ SOLUTION TO MR. BLACK’S PROBLEM. 


throw switch by putting in the two extra studs. The handle of 
each switch, except the main switch, is swung in a horizontal 
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plane. I think that‘all three switches could be in at starting 
without any serious results; but in order to obtain the desired 
combinations only those switches should be in which are speci- 
fied. In order to put either motor in circuit, switches No. 1 and 
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apartment rang from its respective push button in the basement 
and it was required to change the wiring so that each push 
would ring its respective bell and also operate a separate bell 
and an annunciator in the janitor’s room simultaneously. In 
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Enp CeLtt CHARGING FROM Rotary CONVERTERS. 


No. 2 should be open and switch No. 3 thrown to the right for 
motor No. 2 or to the left for motor No. 1. To put both motors 
in series switch No. 3 should be open, switch No. 1 thrown to 
the right and switch No. 2 thrown to the left. When it is de- 
sired to operate both motors in parallel switch No. 3 is left open 
and switch No. 1 is thrown to the left and switch No. 2 to the 
right. To place the armatures in parallel and the fields in series 
switch No. 3 is open and switches No. 1 and No. 2 thrown to 
the left. To place the armatures in series and the fields in 
parallel both switches No. 1 and No. 2 are thrown to the right 
and switch No. 3 is left open. 

Cuicaco, ILL. F. M. Srurcess. 


PROBLEM IN END CELL CHARGING FROM ROTARIES. 
Herewith is a diagram showing a rotary converter set charg- 
ing 30 end cells on each side of an Edison three-wire system, the 
other cells floating on the system. This diagram caused con- 
siderable discussion among my fellow employes, and _ thinking 
it would be interesting to other readers, I send it to you for 
publication. The discussion arose from a difference of opinion 
as to whether the rotary would charge the entire battery or not. 
I should be pleased to have the opinions of your readers. 
New York Ciry. A. J. DuUNLop. 


PROBLEM IN APARTMENT HOUSE WIRING. 


While making some changes in the electric wiring of an apart- 
ment house, I was called upon to overhaul the bell system, and 
since the alterations were somewhat unusual! I felt that it would 
make interesting reading for your readers, at the same time 
forming the basis of an interesting problem. The bell in each 


addition to this a switch was to be placed in the janitor’s room 
to ring all bells at once and at the same time throw two or more 
batteries on the circuit in multiple in case of fire or general 
alarm. A switch was also provided to change from one battery 
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PROBLEM IN APARTMENT WIRING. 


to the other should the battery in use give out. All these changes 
were to be made in the janitor’s room, the push buttons remain- 
ing in their original position. 


Brookiyn, N. Y. W. K. Drmock. 
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I have a model motor car run by two dry cells. Would it not be pos- 
sible for me to use lamps to cut down the voltage and current of my 
110-volt lighting circuit, and operate the motor in this way? The dry 
cells do not last very long and it is expensive to be continually replacing 
them. 5, & &. 

It is possible to cut down your voltage and current by using 
lamps as you suggest; but this will not be nearly so cheap as the 
dry cells. 

Kindly inform me why with two transformers operated in multiple, if 
the secondary of one be grounded an accidental ground from the opposite 
side of the secondary of the other transformer would not result in current 
flowing from that side of the secondary of one transformer to the opposite 
side of the secondary of the other transformer? Bee 2s 

The secondary circuit of each transformer with its group of 
lamps is a system in itself and is not affected by grounds on 
other transformers in circuit with it. 

What size of wire should be used to wind a whip spark coil having a 
core % in. by 10% in., and how many cells of battery would it take to 
operate such a coil? The coil is used for gas-lighting purposes. W. D. L. 

Wind the core with No. 16 wire to a depth of eight or ten 
layers. Two cells of battery should give fairly good results, al- 
though more might be added. Excessive current will eat up the 
contacts on the gas lighting outfit. 

I have two compound-wound, direct-current dynamos running in multi- 
ple, each being driven by a 44-in. belt. One dynamo makes seven more 
revolutions a minute than the other, and as the load increases the slow 
machine takes the greater part of the load, gaining 300 amperes on a 
load. What change is necessary in order to make both machines share 


the load equally? I have tried shifting the brushes without success. 
i he & 


Add a resistance externally to and in series with the series coil 
of the machine which has a tendency to take more than its share 
of the load. 

Can you inform me where I can obtain charcoal plates about six or eight 
inches square and about one inch thick? I have tried all the local deal- 
ers in chemicals, etc., and can only obtain blocks about 1 inch square, 
such as are used for blow-pipe work. Dp; Cc. &. 

The largest size of imported charcoal plate of which we have 
knowledge is three inches by one. You may make a plate of 
larger dimensions by mixing powdered charcoal with a flux of 
molasses and subjecting this to hydraulic pressure. The block 
should then be burned in a kiln to carbonize the sugar. This 
block will not be so hard as the smaller imported blocks, however. 

I have rewound a 52-volt, 133-cycle fan motor for 110 volts and 60 
cycles, and obtain a speed of approximately 900 r.p.m. when the stator 
coils are connected in series, so that there are four pairs of poles. When 
I connect the coils in multiple series so as to cut down the number of 
pairs of poles to two, the speed is halved, whereas it should be doubled. 
Why should this be? C. Mm. &. 

The change does not seem to result in sufficient torque for 
your motor, and this may be due to the action of the shading 
coils. There should be four instead of eight of these, and each 
should almost cover a working coil. We doubt, however, if the 
motor will operate satisfactorily in any event. 

In decorative lighting work, I often have occasion to make up red, white 
and blue lamps so as to resemble the national emblem, and being anxious 
to have this as nearly right as. possible, I would be obliged if you would 
inform me what are the dimensions of the standard American flag. 


There is no one size of American flag considered as standard. 
The War and Navy Departments each have a number of standard 
size flags. The dimensions of some of the flags used by the War 
Department are as follows: Infantry parade, 4% by 5%; post, 
10 by 20; storm, 4 by 8; garrison, 24 by 36. The field occupies 
about one-third of the fly, and 7/13 of the hoist, or exactly seven 
of the thirteen bars. The number of stars in the field is equal to 
the number of States, which at the present time is 45. 

(1) Which is the best conducting oil and which the best insulating oil? 


(2) Which oil is mostly used in high-tension, oil-break switches? (3) How 
may I prevent collector rings from cutting? e A 


Oil is not a conducting, but an insulating medium. (2) The oil 
used in oil-break switches is known as transil oil and is obtained 
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from crude petroleum by fractional distillation after chemical 
treatment. Oil for switch purposes should have a flashing point 
not below 180° C. and should not burn steadily under 200° C. It 
should be free from alkali, moisture and acid and should be as 
fluid as possible. (3) The cutting of collector rings may be pre- 
vented by occasionally lubricating them with a small amount of 
vaseline. 

Is it possible to measure the voltage across an arc of a 3000-volt series 


system with a common 300-volt instrument, the lamps consuming 6.6 amperes 
at 72 volts? ap ee 8 

Yes. In performing this operation, however, it is absolutely 
necessary that all the lamps be lighted and remain so, and also 
that the person making the measurement should be insulated from 
the ground. Unless these conditions obtain, there is an attendant 
danger. Should the arc across which the measurement is being 
taken fail, the full potential of the system will be thrown on 
the instrument, and unless caution is used and the operator in- 
sulated from the earth, current at this potential might pass 
through him to earth with serious results. 

Kindly inform me of the best method of making mortar for the walls 
of stationary boilers. I had a boiler bricked up a month ago, using com- 
mon mortdr and the brickwork is loose and cracked already. 2. Can fire 
clay be made of Portland cement? 3. In sending a cylinder to a machine 
shop to be rebored what precautions should be taken to have the work 
properly done? 4. Will an engine with a throttle governor be good enough 
to drive a dynamo carrying a lighting load? }. G. G. 

The best method of building walls for stationary boilers is to 
set the brick in cement; common mortar is not suitable for this 
purpose. 2. We have never heard of fire clay being made 
irom cement. If cement mortar is subjected to a high tempera- 
ture, the cement loses its water of crystallization and becomes 
friable. 3. Directions should be given to rebore the cylinder cen- 
tral with the counter bore and not central with the present bore 
of the worn cylinder. 4. An engine with a good throttling 
governor ought to give close enough speed regulation to drive 
a generator on a lighting load. 

Kindly explain how a 6o-cycle transformer will work on a 125-cycle cir- 
cuit or a 125-cycle transformer on a 60-cycle circuit? L. G. 

The counter e.m.f. of the primary, which almost equals the im- 
pressed e.m.f., is numerically proportional to the product of the 
magnetic lines of force in the core, the number of cycles and the 
turns in the primary winding. When a 120-cycle transformer is 
operated on a 60-cycle circuit of the same voltage, this counter 
e.m.f. is nearly the same as on a 120-cycle circuit. The magnetic 
flux however is nearly doubled and the magnetizing primary cur- 
rent is almost three times as great as that required on the 120- 
cycle circuit. The result of the change in frequency from 125 
cycles to 60 cycles would be to double the magnetic density in 
the core and increase the no-load primary current about 200 per 
cent. The increase in power loss as distinguished from the in- 
crease in primary current will be approximately one-third in the 
core and very little in the primary winding at full load; so that 
if a transformer showed losses of 3 per cent on 125 cycles, the 
losses at 60 cycles would be about 4 per cent. 

I am operating an electric pumping plant in Texas and I have in use 
a 11o-hp generator and five 20-hp motors which are belted to centrifugal 
pumps. The pumping season begins about June 1 and ends about Septem. 
ber 30 and during that time the generator and motors are in constant use. 
After four years of service I have discovered that the motors are weak- 
ening and will not deliver as much power as at first. Do copper and iron 
deteriote with age, or what is the reason for this condition of affairs? 

G. McL. 

We know of no reason why with proper care a motor should 
not continue to deliver the same power after years of operation 
as it did at first, provided, of course, that proper insulation has 
been employed in building the machine. It may be that your 
motors have become damp or dirty, and these two conditions are 
not conducive to the successful operation of any kind of elec- 
trical machinery. An electric motor like any other piece of mech- 


anism is subject to a great many ills which might account for 
your trouble; and as an aid to the location and remedy of these 
we would suggest that you read the series of articles entitled 
“Diseases of Electrical Machinery,” by F. B. Crocker and S. S. 
Wheeler, which was published in the American Electrician for 
March, April, May, June and July, 190s. 
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CENTRAL STATION 





SALE OF CURRENT 








ELECTRIC SIGNS AS “LEADERS.” 


HE subject of electric signs as a good leader needs special 
emphasis. A member of the firm of one of the most suc- 
cessful supply houses in this country recently stated in 

discussing his own success in building up one of the largest mer- 
cantile businesses in this country that in securing the business of 
many of his customers he had used a leader as an entering wedge 
—his especial favorite being incandescent lamps. By handling a 
good incandescent: lamp he had often used it as a prime factor in 
getting the attention of isolated plants and central station men. 

In the same manner electric light stations may gain many cus- 
tomers for interior lighting and for power purposes, by first 
eliciting favorable attention by advertising strongly and solicit- 
ing hard for an electric sign. 

The Denver Gas & Electric Company has a special salesman 
out on signs, and the moment he comes in with a contract the 
contract department starts the regular man in that district right 
after the same people, showing them what folly it would be to 
have back-numbered methods for their interior lighting when they 
are going to have a nice, new, attractive electric sign over their 
front door. This plan in Denver very seldom fails to secure 
a second contract, and this in many cases where it had been 
impossible to get arc lights and incandescent lighting into the 
store prior to the closing of the sign contract, which, by the way, 
is done upon a flat rate basis. The merchants like to have good 
signs and they simply just can’t get away from the fact, if they 
take the time to consider it, that it is unbusiness-like, so long 
as a sign is a good thing in the day time, not to have it likewise 
attract the attention of every passerby after twilight. 


IS ADVERTISING ENCLOSED WITH BILLS BENEFICIAL? 


Some electric light companies, following the. lead of the gas 
companies, have put advertising matter in their bills sent to 
customers. 

It would appear to us that the very time when you do not 
want to make any suggestions to a man about spending more 
money is the exact moment when you are reminding him that 
he owes you probably more than he should like to pay. 

Would it not be a good investment to send the advertisement 
separately from the bill, and not have it reach him at a time when 
the bill has just been received? 

Very few manufacturers reduce the efficiency of their salesmen 
by having them collect bills, nor is the collector a desirable sales- 
man. A litthke common sense salesmanship applies equally as 
well in the advertising business, for, perforce, advertising should 
always be considered as salesmanship if you want the direct 
results. 

If you must save postage and try to sell your goods while you 
are dunning a man for a bill, then let a timely hint or suggestion 
‘suffice. Don’t go into prices, for the bill will furnish him all the 
figures that he cares to digest at one time, be it for $1 or $100. 

As to direct mail solicitation, it has doubtless occurred to many 
to make the mental inquiry, what about house to house distri- 
bution of printed matter? 

This is, of course, a much cheaper form of distributing printed 
advertisements than sending by mail, but advertising experts 
who have been for many years ‘trying to devise the most eco- 
nomical and forceful methods of publicity, are unanimous in con- 
demning the house to house method of distributing booklets or 
card advertisements. The cheaper method is, unfortunately, 
looked upon as “cheap” by the merchant or housekeeper. 


SELLING CURRENT IN DENVER. 


For several years the Denver Gas & Electric Company has 
employed most modern methods of business-getting, and since 
the presidency of this company was assumed by Henry L. Do- 


herty the gas and electric earnings per capita in the city have 
been approximately doubled. ¢ 

The secret of this success lies in the wonderfully systematic 
method in which solicitation has been carried on and combined 
with advertising. The further interlocking of these two factors, 
which have contributed so essentially in getting new business, 
is the aim of President Doherty and Vice-President Frueauff, his 
able lieutenant, upon whom the general managership has devolved. 

The results obtained in Denver are especially interesting since 
advertising, soliciting and the promotion of new business aggre- 
gate $140,000 in cost annually at the present time. This very 
large sum has caused criticism among some other prominent 
central station managers, but we note that this criticism is rapidly 
becoming a thing of the past, since upon careful analysis of the 
actual earnings obtained the management has been justified, and 
even fortified for greater efforts, by the magnificent returns 
upon the money expended. 

Many of those attending the last National Electric Light Asso- 
ciation, who journeyed to Denver in doubtful mood returned to 
applaud the magnificent returns that have been achieved. 

The number of customers obtained through the efforts put forth 
in Denver, and likewise in Lincoln, where there is another com- 
pany of which Mr. Doherty is president, if considered as though 
they formed a separate electric light company to be purchased, 
would be worth 8.5 times what they have cost the Denver Com- 
pany to acquire by its advertising, promotional and business-get- 
ting metho’ts. These facts are true after elinfinating the natural 
increase which would have come without the extraordinary efforts 
that have been put forth. The advertising department has re- 
ceived a great deal of attention from both the president and vice- 
president of the company, and has been consistently improved 
from year to year, by any change in the service which would 
result in increasing its value. 

The new business department has been under the general charge 
of Phillip Cross, and immediately in the charge of C. N. Stannard. 

The city is divided into fourteen distinct districts, each dis- 
trict being in charge of one solicitor and one assistant. The 
territory assigned to this pair of business-getting includes, in 
order to be fair to each solicitor, a business district and a resi- 
dence district. The chief solicitor for each district devotes his 
personal time between the two districts, according to his own 
discretion, but he makes careful daily returns, as does his 
assistant, upon blank forms provided for every call that has 
been made. 

Every morning at 8.15 there is a meeting between the contract 
agent and the solicitors and their assistants, and this meeting 
lasts until 8.45. A discussion of the contracts closed is taken up 
as an incentive to others, and criticism and praises are distributed 
generously, according to whether the contracts that have been 
secured are thorough enough or not—that is, whether they pro- 
vide for all the possible use of gas and electricity that they might 
have done. 

Each representative routes himself, but the contract agent cor 
pares the route outlined each morning with the actual results 
turned in at night, and thus the solicitor feels that the contract 
agent never loses direct interest in his work. 

Once a week, on every Thursday evening, from 5 to 6, there 
is a general meeting in which the different points of salesmanship 
are discussed and viewed from the standpoint of different men. 
Perhaps one of the main secrets of the success in securing new 
business arises from the loyalty and devotion which is seemingly 
a part of the every-day life of each one of the solicitors, and 
anyone who has examined into the conditions must note the tre- 
mendous enthusiasm of the entire force—literally, they walk 
about upon their toes. 

Another factor largely contributing to the results in this par- 
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ticular instance, is the-system by which the solicitors depend upon 
their returns for their own earnings. Each man is given a 
drawing account, or salary, but the results are judged by the in- 
come and not by the number of contracts secured. 

This is a much better method than of judging results from the 
standpoint of increase in units, since there is continual pressure 
and incentive on the salesmen to exert themselves towards bring- 
ing out good paying business. A salesman who secures a church 
contract with 600 lights can do no posing, either before his 
brethren or before the officers of the company, for he knows that 
that church, viewed from the standpoint of income, is a mighty 
poor factor and entitles him to little consideration, and what is 
more to the point will not permit him to handle at the end of 
the year any of the real dollars of premium, which his wiser 
brother will have secured through making a contract with a 
factory for all its electric power. 

It is a matter of more than passing interest to note that al- 
though the interests identified with the Denver Gas & Electric 
Company, were first successful in the gas industry, yet the re- 
turns from the company show that the electric department is 
making even a better showing than the gas department, and this 
notwithstanding the fact that no gas company in the country 
has more energetically pushed the sale of gas, cooking appliances 
and industrial fuel promotion than has the Denver company. 

In addition to the 28 general salesmen we have indicated there 
are eight special men, namely, two for electric power, one sign 
expert, one industrial fuel gas solicitor, one specialist on new 
buildings and electric light extensions (part of his business being 
also to confer with architects) and three specials who are do- 





DENVER BUSINESS-GETTING DEPARTMENT. 


mestic fuel experty It is the business of these men to canvas 
carefully the residence sections of the city, suggesting new uses 
for gas and electric household appliances, and also to keep in 
use gas ranges, hot water heaters, etc. 

One of the salesmen recently related that he called upon a 
family to find the gas range discarded, standing out on the 
porch and being used as a refrigerator. Within one hour he 
had convinced the woman of the house to allow him to put it 
back, connect it up and finishing his demonstration by cooking 
her such a toothsome luncheon, as she admitted, she had never 
been able to get from her coal range. 

The main streets of Denver and many of the side streets, which 
heretofore have been very uninviting, are flooded with light at 
night from numerous electric signs of all kinds and descriptions. 
Many thoroughfares are now popular which heretofore were 
unfrequented after nightfall, and this has been brought about by 
reason of the active industry of the company in showing and 
proving to the merchant that the people would come through 
their streets at night in large numbers if the streets were only 
adequately lighted, as compared with some of the more promi- 
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nent thoroughfares. The company has consistently kept before 
its prospective sign customers this fact, coupled with a warning 
“be sure you have a long lease before you put up an electric sign, 
for your neighbors will do likewise, and then as your street 
grows more prominent, your landlord will want to raise your 
rent.” Put forth in various forms, this has been a telling argu- 
ment, and has thrown new light upon one phase which can be 
utilized to get the value of electric signs into and through the 
heads of particularly hard-headed old conservatives who are 
slow in starting with electric lighting. 

The Denver papers have been used in this advertising cam- 
paign, and the free advertising they have contributed in talking 
about Denver, the City of Lights, has been a factor in bringing 
about present conditions. “Boost for Denver” seems to have been 
synonymous with “Light Denver Better.” 


The accompanying photograph of the business-getting corps of 
the Denver Gas & Electric Company has a personality to it that 
is only interesting to a few people. We do not publish it by rea- 
son of this fact, but because numbers when stated simply as 
numbers are not as impressive as a graphic illustration of what 
they stand for. Denver is a city of but 150,000 inhabitants, yet 
the business-getting force of the Denver Gas & Electric Com- 
pany embraces, approximately, 50 people, including the office 
force. This means nothing in itself, but it does mean a good 
deal when it is remembered that Denver is absolutely in the 
fore-front as a business-getter for both gas and electricity. 

More and more central stations are beginning to realize that 
money spent in securing new business is a good investment, even 
though charged as an expense. It is far cheaper than buying 
the curtains from a competing plant would be under the most 
advantageous terms of purchase. 
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DENVER INDEX CARD. 











The accompanying illustrations show two sides of a very 
complete index card, used by Denver in making tests on isolated 
plants. It serves as an example of the thorough method used 
in this city for recording data of all prospective customers for 
the benefit of the business-getting department. 





A Hint From the Telephone Companies. 
By Frank B. Rag, Jr. 
At a time when so much agitation regarding advertising and 
new business methods is going forward among electric light 
and power companies, it is profitable to turn aside and note what 


is being done in similar channels by other public service corpora- 
tions. Such investigation not only results in uncovering a wealth 
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visible under two heads: newspapers and direct-by-mail. Each 
class has its distinctive place in any public service advertising 
campaign, and both wil! bear the most careful study. 

In the newspapers the Bell Company employs two methods of 
reaching the public eye. The first and most important of these 
is a series of single-column display ads, three and one-half 
inches deep, and set in uniform style. A good-sized initial is 
of each advertisement, and the phrase, “Use the Bell,” is repeat- 




















‘Matters will go swimmingly,’’ said 


LEPHONE service is as | 
good as you'll let us make 

it. 

There are many little ways 


to improve telephone ser- 
vice—an extension set here, 


| “*0 be wiser thou!’’ (Wordsworth) 


worrying and toil- 
[3.0 less—do more by 
doing less — by having 
residence telephone 


Cervantes. 


say we to you if you 
do all your out-of-town 
business by telephone. 


one there, then an exten- 
sion bell on another floor 
— perhaps two lines to the 
central office are necessary. 
The District Manager 
would be glad to study your 
service and suggest changes 
—no importunity. 


USE THE BELL 
The Bell Telephone 
















Ask the operator for the 
District Manager 














Rental but a few 
cents a day. 
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The Bell Telephone 


Ask the operator for the 
District Manager 


Look over the rates in 
front of the book—low, 
aren’t they? 

Try the out-of-town ser- 
vice; there’s a saving. 





The Bell Telephone 







Ask the operator for the 
District Manager 
































of new and adaptable advertising ideas, but gives valuable hints 
as to the methods employed in a line of work of which too 
little is known by the central station fraternity. 

The methods of the Bell Telephone Company of Philadelphia 














, surrounding matter on the newspaper page. 


telephone at your 
bedside you can call 
doctor, policeman 


Fic. 1.—NEWSPAPER ADVERTISEMENTS. 


used at the head of each advertisement, the type being heavy- 


face, with half inch margins to set it off distinctly from the 
A characteristic 


cut of the desk ‘phone appears in the lower left-hand margin 
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Fic. 2.—Covers oF BooKLets. 


constitute a case in point. While these are carried on in a 
“big” way—from the standpoint of the average central station 
manager—the principles may be practically and successfully ap- 
plied in getting business for any station serving a population of 
over 5,000. The Bell advertising under consideration is di- 





ed throughout the entire series. 

As will be seen from the specimens reproduced, “one-idea” 
copy is used; that is, each advertisement endeavors to bring 
home in convincing terms only one advantage of the Bell. 

The second form of newspaper publicity consists in a series 
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of “readers,” tiny two-lined arguments which are tucked in 
between news items in the paper, and which are read almost un- 
wittingly by even the busiest person scanning the front page 
for the day’s happenings. They are terse, pithy, and have the 
ring of truth. Their value lies in the suggestive way in which 
the convenience, speed, and money-saving qualities of the Bell are 
brought home before the reader realizes that he has stumbled 
upon an ad. Note that the statements in these “readers” are not 
glittering generalities, vaguely applicable to anyone, but live, per- 
tinent facts especially addressed to the individual. 

Upon both these methods a volume of comment might be 
penned. We note only the two most salient features—“one-idea” 





Don’t write that letter—Use the Bell— 
Quicker and cheaper. Everyone is your neighbor 
if you USE THE BELL.—Advt. 


Are you late Beassure your friends. 
—USE THE BELL.—Advt. 


One firm hag 800 Bell Telephones. 
They pay. You have but one—need more. USE 
THE BELL.—Adédvt. 


Leaving town in a hurry? 
5+ ame makes it possible. USE THE BELL.— 
Adavt, 


Oe 
to think of an emergency out of 
ve Bell will not help you. USE THE BELL. 
—Advt. 
————__~2>--o 


copy, and continuity of effort—as these are the most fundamental 
principles of publie utilities advertising. Say one thing; say it 
well; then stop. To-morrow say something else; say it equally 
well; then stop. Such copy requires that the advertising be con- 
tinuous, not spasmodie, 

_Of the system used in soliciting business direct-by-mail, we 
have not the full details, but it is evident from a glance at the 
material used that these methods are up-to-date and efficient. 
Booklets are used freely, and are designed to appeal to the class 
of people to whom the Bell looks for patronage. 
designed, as are many of the newspaper display advertisements 
and “readers,” to increase the number of telephones used by per 
sons who are already subscribers, as well as to persuade new 
subscribers to fall in line. Thus, a folder, “Count the Min- 
utes,” is an appeal for the extension telephone in business, and 
a booklet, “Inter-Communicating Residence Telephone Service,” 
describes the advantages of this system in homes. “Telephone 
Shopping” points an easy way out of the often-times vexatious 
running of errands. “At Night,” in twenty words, shows how 
the Bell offers security in event of sickness, burglars or fires. 
The title of the pamphlet, “About Business Telephones,” ex- 
plains its contents “How Far Is It?” appeals to the rural sub- 
scriber ; “The Lombard Central Office,” describes and pictures the 
inner workings of a modern exchange in a way that will be a 
revelation to the average person. 

These booklets are beautifully printed, well illustrated, but 
their value lies in the “copy.” That, unfortunately, we cannot 
reproduce as fully as is desirable, but the few samples shown 
will repay study: It is the copy—the terse, clear-cut, convincing, 
business-bringing statements of the superiority and advantages 
of a product that makes an advertisement good. 


————$—$———$—$— 


A Conteal Station Bulletin. 


The Chicago Edison Company did some very effective exhib- 
iting and advertising during the recent Electrical Show in Chi- 
cago. Its special bulletin, the Daily Electric City, was issued each 
day of the show and printed on a No. 4 Miehle press, operated 
with Edison power, in the power section of the Chicago Edison 
exhibit. This was one of the leading features of the show and 
the paper was in great demand, some 100,000 copies being dis- 
tributed free to exhibitors and visitors in attendance at the show 


Also, they are 
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The paper was folded on a Brown catalogue folding machine, 
also operated by Edison power in full view of visitors. 

The electrical cooking and baking demonstration proved of 
great interest. One of the features was the free distribution of 
cookies made from a selected recipe, and cut out in the form 
of an oval with the Edison trade-mark reproduced thereon. 

The text of the bulletin was humorous as well as instructive, 
while many of the new apparatuses and devices were illustrated 
and described in a popular but accurate way. 


— a -_ = 


Business-Losing Methods. 


A campaign of business-getting methods has recently been de- 
veloped in these pages, following up on a larger scale the work 
of the last two years. Some electric lighting companies, however, 
appear to have peculiarly successful business-losing campaigns 
of their own. We quote below a letter that has just reached us 
from a city within a thousand miles of New York from a reader 
of this journal: 

“The company had a circuit running near my property. All 
they had to do to connect up the current was to put in a trans- 
former and about 50 ft. of wire from one of their poles to my au- 
tomobile shed and put meters in the shed, as I had an under- 
ground conduit running from the shed to the house, and the 
house wired for about 125 lamps. 

“In the first place I had my architect take the matter up with 
the electric light company, and they promised at once to take 
the necessary steps to make the connection. About two weeks 
afterward, as they had done nothing, I called them up over the 
telephone, asking when they were going to make the connection, 
and they promised to attend to it within a week. The matter 
Jingered along about two weeks, I calling them up occasionally, 
when I went down and interviewed the man who looks after the 
new installations, and he promised he would look after the 
matter personally and see that I had current at once. It was 
nearly two weeks after that before the connection was made. 

“The gas company treated me in an entirely different manner 
When I was ready for the gas I called up over the telephone 
and asked them to make the connection; they requested me to 
make a written application, which I immediately did, and they 
then proceeded to make the connection. I was using the gas 
for illuminating purposes over a month before I could get the 
electric current installed. 

“The gas company was more alive to obtaining new business. 
In fact the gas company seemed to consider it a favor to be 
asked to put in the gas, while the electric light company seemed 
to consider that they were doing me a favor to make the con- 
nection.” 





Advertising and Gas Competition at Sheboy- 
gan, Wis. 


The Sheboygan Gas Light Company recently came out with a 
4 by 7-in. advertisement in a Sheboygan daily paper worded as 
follows: 

“Cut your store lighting bill in half by using the Indoor Wels- 
bach Gas Arc Lamp. This lamp comes from the factory of the 
Welsbach Company mechanically perfect with every device that 
ingenuity can accomplish. Its wonderful popularity is due to 
the fact that it never disappoints.” 

Mr. Ernest Gonzenbach, general manager of the Sheboygan 
Light, Power & Railway Company, somewhat dampened the effect 
of this advertisement by coming out with a quarter-page ad- 
vertisement in a following issue. 

“Don’t cut your store lighting bill in half by using imitation 
arc lamps. Make it one-fourth by using tallow candles. This is 
the simplest and cheapest light and it never disappoints. Our 
grandfathers used them with success. Can be bought at all the 
hest stores. But first-class business houses use electric light. 
There is a reason why. It pays.” 








484 ELECTRICAL WORLD. 


Attractive Central Station Offices. 





One of the points emphatically brought out by several speakers 
at the recent convention of the Northwestern Electrical Asso- 
ciation was the importance to central station companies of get- 
ting attractive offices or sales rooms. One speaker drew a vivid 
picture of the conditions as they have existed and still exist in 
many places where the electric light company’s office consists of 
a dirty desk in one corner of the power plant, surrounded by 
greasy chairs and covered with a litter of ancient circulars and 
electrical supply catalogues. In other cases the company main- 
tains no office of its own in the smaller towns, but has head- 
quarters for the payment of bills at the place of business of some 
officer of the company. As long as the company is contented to 
lumber along in the old rut of getting only what business is 
forced upon it, this policy will do very well, but it would seem 
self-evident that if a company is really out for all the business 
available and wishes to push actively the use of electric light 
and other electric service in its town, it must begin by setting 
an example in its own headquarters. There is an old saying that 
the “shoemaker’s wife goes without shoes,” which finds its 
parallel in a good many other classes of business, including that 
of some central station companies. 

Is it reasonable to expect the merchants of a town to light up 
brilliantly and attractively when the very company urging them 
to do this does not? The company’s office, even though it be 
not large, should be in a good location and a model of what 
can be done in the way of display or artistic lighting. For this 
reason the management can afford to give considerable thought 
and money to its office arrangement and equipment. If electric 
lighting is being urged upon the merchants of a town as a means 
of advertising, both by the use of electric signs and brilliant 
interior illumination of stores, the company’s offices should be 
one of the prominent examples in the town of what can be done 
in this respect. Visits to the offices of some of the more pro- 
gressive central station companies show that ideas and tastes 
differ widely as to the kind of display made. The general policy 
of some of the larger companies is to make their headquarters 
appear as substantial and artistically lighted as possible. The 
furniture and fixtures are of the best. Elegance and artistic 
effect are aimed at rather than mere display. In other com- 
panies’ headquarters the display feature is more prominent, the 
aim being to impress the visitor more with the quantity of light 
than with its artistic application. 

It goes without saying that since the company is urging the 
use of electric signs and decorative lighting for advertising pur- 
poses it should make as liberal use of these as will harmonize 
with the general scheme of the lighting of the company’s head- 
quarters. Aside from the questions of the general appearance 
and illumination of their offices, many companies are weak in the 
way electrical appliances are displayed, if they are displayed at 
all. It is too often the case that the goods on display in the 
windows are not kept in an attractive condition and no use is 
made of the great opportunities in window display for calling 
attention to various devices by the use of neat*and skillfully 
worded placards. For example, a company which is pushing the 
flat iron business may have on hand a large order of irons which 
it is trying to place, the irons being in the store room and the 
office window comparatively bare. It would be much better to 
bring a lot of these irons out of storage and place them attrac- 
tively in the window. A large quantity of such irons in a window 
in the average town could not fail to impress passersby with the 
idea that the electric flat iron must be something worth looking 
into if a company can afford to purchase such a large quantity 
and have them on display. 

If new devices with which the public is not familiar are put 
on exhibition, they should always be accompanied with some 
placard explaining their purpose and, if practicable, stating briefly 


their advantages. Some companies make it a practice to keep 


on hand a large stock of chandeliers and fixtures which are kept 
on display in the company’s sales room. These fixtures make 
an attractive display and prospective customers can make their 
selections without reference to catalogues. 
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Compensation for Solicitors. 





Considerable interest is being manifested these days in the 
question of how solicitors for central station companies shall 
be paid, whether upon a commission basis or on a salary without 
commission.. The same old arguments that have been applied 
to commission versus salary for agents and solicitors for ages 
have been revived in this connection. Looking at it from the 
central station company’s side, the company is anxious to have 
its solicitors put forth their best efforts, to which end it is 
argued that they will work harder if placed on a commission 
basis. Against this, from the central station’s standpoint, is the 
fact that a solicitor purely on commission will sometimes sell 
customers things which they ought not to have and which in the 
long run will not prove valuable or favorable to the reputation 
of the central station company. A further objection to the com- 
mission basis is that soliciting may be profitable at some seasons 
of the year and unprofitable at other seasons, so that a solicitor 
cannot be secured during dull seasons, although it may be to 
the company’s interest to have a solicitor in the field the year 
around. If commissions are raised so that a solicitor can make a 
living during the dull seasons they may be entirely too high for 
the best season of the year. 

In a great many places a compromise between the salary and 
commission schemes has been arranged. Solicitors are paid a 
fixed salary which is supposed to be about enough barely to cover 
living expenses. To this is added a commission on the amount 
of business secured. The method of determining this commis- 
sion is something upon which a great deal of study may be put. 
The method adopted by the companies controlled by a certain 
well-known syndicate, which has studied this out very carefully, 
is to compare the gross income each year with that of the year 
previous, crediting each solicitor with a certain percentage of 
the increase from his territory. The percentage paid depends 
on the character of the new business secured. Business which 
increases the revenue without any increase in the company’s 
investment ranks the highest. Consideration is also taken of the 
fact that purely peak-load business is not as desirable as long- 
hour business. The making of such a schedule of percentages 
to be paid solicitors is naturally an elaborate task, involving the 
consideration of almost every element entering into the cost 
of power production by central stations. Such schedules may 
have to be revised and altered from time to time as conditions 
in the city change. A discussion of this.subject by those in 
charge of such departments should prove of value. 





The Spring Flat Iron Campaign. 





With the coming of warmer weather, central station companies 
should prepare to actively push the electric flat iron business. 
While hot kitchens may not drive housewives to the use of elec- 
tric flat irons until the latter part of May or June, it is well to 
be thoroughly prepared in advance and to be continually bring- 
ing before them the advantages of the electric flat iron. Some 
central-station managers have hesitated to push the electric flat 
iron business for household use because of supposed expense 
of operation. If some of these managers would spend a half 
a day in their own kitchens ironing and learn the practical ad- 
vantages and conveniences of the electric iron as compared to 
any other, they would radically change their views, as to its pos- 
sibilities. The electric flat iron is such a decided advance over 
other irons in convenience and in the rapidity with which work 
can be done, that few people who have tried the electric iron 
will go back to coal or gas-heated irons. They will gladly pay 
the extra cost of operation of the electric iron. 

Probably the most successful and least expensive way of ad- 
vertising and soliciting for electric flat iron business is simply to 
purchase a lot of irons and put them out on trial in residences. 
Then the only money involved in the advertising and soliciting 
part of the work is the few minutes spent by the employee who 
delivers the iron and sees that the customer is instructed in its 
use and has arrangements for connecting it in the kitchen. In 
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delivering irons for use on trial, it may frequently happen that 
some little special arrangement in the way of an extension 
cord and the like is necessary to its use in the customer’s kitchen. 
The amount of cord ordinarily sent out with an iron is frequently 
not enough to permit its convenient use and whoever delivers 
the iron should look after all these details. 

It is further desirable that the employee delivering the iron, 
whether he be a solicitor or not, should call the customer’s at- 
tention to the numerous advantages the electric iron has over 
others. For this reason he must be well posted on the subject, and 
must be able to talk something besides “glittering generalities.” 
In advertising and soliciting an endeavor should be made to cause 
the advantages of the electric iron to become the talk of the town. 
An electric iron fad can be created as well as any other, only 
in this case, the fad is one which is sure to last after the first 
excitement is over. Many people will go along using ordinary 
flat irons year after year without thinking of their disadvantages 
till those points begin to be advertised and talked of; then they 
will begin to be discontented with the old methods. It is just 
this discontent with old methods that one should seek to create. 

In many cases advertising matter cannot go much into detail 
about electrical devices, but in the case of the flat iron which is 
of such universal application and offers such opportunity for 
steady and desirable load, it is well to go into these details. It 
is rather surprising that little of the advertising literature which 
has been printed on electric flat irons for distribution among 
possible users calls specific attention to the advantages of electric 
irons compared with others. This is true both of the circulars 
printed by manufacturers of electric irons for distribution by cen- 
tral station companies and of most of the advertising printed by 
the central station companies themselves. 

SUGGESTIONS FOR CIRCULAR. 

The following points are suggested as being among those to be 
brought out in advertising and soliciting the electric flat iron. 

No traveling back and forth to put irons on the stove. 

No scraping, cleaning and waxing of irons. 

No testing to see whether iron is the right heat. 

No starting with an iron hot enough to scorch and finishing 
with it too cold for good work. 

No spoiling of linen with dirt that didn’t get wiped off the iron. 

No scorched clothes. 

No shutting of cooling breezes out of the kitchen on ironing 
day for fear of blowing out the gas. 

The heat is brought to the iron, not the iron to the heat. 

Iron always the right heat without any attention to it. 

Iron always clean. 

Simply go ahead and iron without thinking anything about the 
iron or its condition. 

A great time, patience and labor saver. 

As far ahead of the old way as electric light is ahead of other 
lights. 

It will be noticed that the first set of points calls attention to 
certain well-known shortcomings of ironing by gas and coal 
stoves. The latter points state the positive advantages of the 
electric iron. These points might well be arranged in advertising 
matter in parallel columns, one bringing out the disadvantages of 
old methods and the other the advantages of the new. 


———— SD 


New Telephone Patents. 





SUB-STATION APPARATUS. 

In the construction of transmitters it has always been found 
necessary for best efficiency to make the front wall of the casing 
very rigid, which has been accomplished by making it thick 
and therefore difficult and expensive of construction. M. Set- 
ter, of Chicago, has endeavored to overcome this expense by 


building up the casing front of two stamped metal parts. Fig. 1 


shows these parts and the manner of securing them together. 
Mr. Setter has assigned his patent to the American Electric 
Telephone Mfg. Co. 

A. F. Bordman, of Somerville, Mass., has patented a water- 
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proof telephone set. The casing is cylindrical and all working 
parts are within a sealed compartment which occupies the rear 
of the casing. Upon the front wall of this rear compartment the 
stationary receiver hook is mounted, while through it project 
the horn of the transmitter and a plunger which controls the cir- 
cuits. This plunger is slightly longer than the depth of the 
front compartment of the casing. Therefore it becomes depressed 
when the door provided for this front compartment is closed. 
The door closes upon a rubber gasket and thus seals the front 
compartment. 

E. P. Garney, of Scranton, Pa., has invented a ventilating sys- 
tem for booths. She provides a fan in the roof of the inner 
shel] and delivers air from the space between the shells through 
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FIG. I.—SETTER TELEPHONE CASING. 


a light valve set in the rcof of the outer shell. It is claimed 
that this arrangement provides ventilation without affecting the 
quality of the booth. 


EXCHANGE APPARATUS. 


Some small switchboards still have bells as signals, and in 
order to avoid the confusion arising from the proximity of a 
number of these bells, W. R. Horning, of Cleveland, O., has 
patented a drop annunciator attachment. This drop is mounted 
below the gongs, and it is latched by a bar which is pivoted near 
its middle and which embraces the bell clapper rod at one end. 
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FIG, 2.—OLSON ANNUNCTATOR DROP. 


Whenever this bar is out of mid-position, which it must be with 
the bell at rest, the clapper being contact with one of the gongs, 
one of the lower corners of the bar overlaps the shutter of the 
drop, and thus latches it up. When the bar vibrates, the drop 
may fall. It might seem that there is a chance for bar and shut- 
ter to wedge, but this is overcome by beveling the edges of 
both. Mr. Horning has assigned his patent to the Williams Tele- 
phone and Supply Company. 

An annunciator of a very different type is shown in Fig. 2, 
wherein a pivoted shutter is driven from a block attached to 
the end of the armature of an electromagnet. The electromag- 
net pole pieces at either end are presented to the sheet metal 
armature. The action is self-evident. H. M. Olson, of Chi- 
cago, is the inventor of this signal, his patent being assigned 
to the American Electric Telephone Mfg. Co. 

F. D. Cook, of Chicago, has brought out another type of self- 
soldering heat coil, and has obtained a patent for the accom- 
panying protector. The protector comprises the usual collection 
of ground plate and springs, these especially arranged to take a 
testing plug, and the special heat coil. This latter has a rotat- 
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ing spindle which carries a toothed wheel. This wheel is nor- 
mally locked and its teeth hold open the ground connections by 
engaging the spring. If the solder softens, the spring forces a 
rotation of the toothed wheel and the auxiliary and ground cir- 
cuits are closed. 





LETTER TO THE EDITORS. 





Magnetism of Alloys. 





To the Editors of Electrical World: 


Sms :—No satisfactory theory has so far been given for the 
Heusler magnetic alloy made from non-magnetic metals. It 
would seem to be possible to get nearer the truth if we would 
take into consideration that the “optics” of the material plays a 
part in connection with electric waves, magnetism being nothing 
but counteraction or displacement pressure of electric waves on 
a wire through which a current flows. Starting with this point 
of view, it would probably’ be possible to find other compositions 
which have a similar index of refraction as iron. 

If we consider an electromagnet as a kind of electric centrifugal 
machine, we obtain quite a suitable conception of the production 
of the force on a metallic core in a solenoid. 

We then need no molecular currents nor molecular magnets 
nor lines of force nor other analogies, but we calculate the de- 
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pression, “the attraction” at the ends of the core from the cen- 
trifugal force in the so-called indifferent zone from a speed 


a 
Ri=W#éiX 17 (1 —— 
90 
Wi 107 
where the value of @ follows from tan a = ———— and a = 
avg 


angular velocity, W = number of turns, i = current in amperes 
and a = radius of the circle. 

This centrifugal force was shown by me_ experimentally 
in the revolving electromagnetic field in 1904. I refer to my 
book on “Elektrische Spektra.” The above method of calculating 
the magnetic force was given in 1889 by W. Fritche, but without 
an explanation of the real process. The theory of lines of force 
which does not give any conception, obstructed the evolution of 
the kinetic theory which is so very simple and completely justified. 

“The optical behavior of metals,” the refraction and reflection 
of electric waves on a metal core, is therefore the cause of the 
increased electromagnetic force of a solenoid supplied with cur- 
rent. The theories and investigations of the last 300 years have 
so far been unsuccessful in solving the mystery of electromag- 
netic phenomena. However, as soon as the laws of mechanics 
and optics are applied to these phenomena—which has been my 
endeavor for the past 25 years—the phenomena appear to be 
very simple, as indicated above. 


CHARLOTTENBURG, GERMANY. Jou. ZACHARIAS. 








DIGEST OF CURRENT ELECTRICAL LITERATURE 








Dynamos, Motors and Transformers. 

Single-Phase Commutator-Motor for Operation Above Symn- 
chronism.—Latour.—The author first compares the repulsion 
motor and the series motor and shows why at synchronism the 
repulsion motor is superior to the series motor with respect to 
commutation. On the other hand above synchronism the re- 
pulsion motor becomes inferior with respect to commutation. If 
a low frequency is used for traction motors, operation above 
synchronism may become necessary and the author has, therefore, 
devised a new type of motor which gives perfect commutation at 
a speed considerably above synchronism. In Fig. 1 a series motor 
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FIG. I.—-SINGLE-PHASE COMMUTATOR MOTOR. 











is shown with compensated armature reaction. The exciting wind- 
ing, the terminals of which are a and b, are between the compen- 
sating winding, C and the rotor, c d. It is assumed that the 
motor gets the current from the secondary winding, e f, of a 
transformer, 7, which will be the usual method for traction pur- 
poses. If now a short-circuit connection is made between a cer- 
tain point, h, of the secondary of the transformer and a certain 
point, g, of the exciting winding, and if these points, g and h, are 
properly chosen, the motor gives perfect commutation for a 
speed which is the higher above synchronism the nearer the points, 
g and h, are to the terminals, a and e, respectively. The theory 
of the motor is given.—Elek Zeit., February 1. 

Single-Phase Induction Motor.—Fynn.—The first part of a 
paper in which the author gives, without complicated mathematics, 
a simple theory of the single-phase induction motor. His theory 
is based on the discussion of the following type of motor which 
the author considers to be the fundamental form of the single- 


phase motor and more general than either the squirrel-cage rotor 
type or the rotor type connected with slip rings. His fundamen- 
tal type comprises a stator and a rotor in the shape of an ordi- 
nary direct-current armature, but short-circuited by means of 
two pairs of brushes along two axes which are stationary in 
space and in quadrature to each other, while one of them coin- 
cides with the stator-field axis—Lond. Elec. Rev., February 9. 
Rectifying Alternating Current—Ros.tinc.—A paper read be- 
fore the Leeds Section of the (British) Inst. Elec. Eng. In the 
first part the author deals with the electrolytic rectifier and de- 
scribes two methods of connection for utilizing both half waves 
of the alternating current. The two methods are indicated in 
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FIGS. 2 AND 3.—RECTIFYING ALTERNATING CURRENTS. 


Figs. 2 and 3, where it is assumed that the rectified current is used 
for charging a battery. Fig. 2 shows the arrangements of Graetz 
which requires four electrolytic rectifying cells, V. The path of 
the current during one half-cycle is shown by the arrows. It 
passes through cell V”, the accumulators and V”’. The insulating 
film forming on V’, the aluminum to lead path prevents the cur- 
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rent from short-circuiting across to the other side of the alter- 
nating-current circuit. On the reversal of the polarity the cur- 
rent flows through V’, the accumulators and V””, V” now form- 
ing the “closed door.” The current thus passes in the same direc- 
tion through the accumulator in pulsations of twice the peri- 
odicity of the alternating-current circuit. Fig. 3 shows the 
Churcher arrangement. In it only one rectifying cell, V, is 
required, but this has one platinum or lead plate and two alumi- 
num plates. The path during one semi-cycle is shown by arrows, 
from the middie point of the reactance coil the current passes 
through the accumulators and one-half of the rectifier cell, V. On 
reversal of polarity, the current flows through the other half of 
the reactance coil, the accumulators and the other half of the cell, 
V’, In both systems the reactance coil can be arranged with mul- 
tiple tappings so that the correct e.m.f. for the work to be done 
can be efficiently obtained, the pressure across the direct-current 
circuit being approximately 90 per cent of the pressure between 
the tapping and the terminal end of the reactance coil. In the 
second part of the article the author deals with the mercury-arc 
rectifier—Lond. Elec., February 9. 
Lamps and Lighting. 

New Metallic Filament Lamp.—A note on an English patent by 
H. Kuzel; the process is stated to be applicable to refractory met- 
als “such as platinum, chromium, manganese, molybdenum, urani- 
um, tungsten, vanadium, tantalum, niobium, etc.” (This patent 
is of interest in view of the remarkable results which were re- 
cently reported to have been obtained with lamps of Kuzel as de- 
scribed: in ELtectricAL Wortp February 17, page 354.). The meth- 
od of manufacture is as follows: The metal is reduced to a col- 
loidal state by a process such as that of Bredig in which an elec- 
tric arc is produced under water between a pair of rough elec- 
trodes of the metal in question. Dr. Kuzel recovers this finely 
divided metal and forms filaments by forcing it through a die. 
The filaments are dried at a temperature of 60° C. to 80° C. for 
5 or 10 minutes, when they become conductive, but they lose 
their conductivity again on cooling. To restore the conductivity 
they are placed in vessels which have either been evacuated or 
contain only inert gases such as hydrogen, and are first heated 
to 60° C. or 80° C. to render them conductive and then raised to 
white heat by an electric current. This, it is stated, restores 
them to a crystalline state and at the same time diminishes their 
diameter as well as their specific resistance, and the filaments are 
then ready for use.—Lond. Elec., February 9. 

Zirconium Lamp.—In notes on a lecture by Gaster on recent 
developments in electric lamps it is stated that the speaker ex- 
hibited a zirconium lamp, which, however, is not yet obtainable 
in the open market. The power consumption is stated to be 1.2 
watts per candle with a life of 500 hours; but the lamp needs 
careful handling and at present is made only for “low volt- 
ages.”—Lond. Eng’ing, February 9. 

Power. 

Superheated Steam.—Loncrivce.—An abstract of a lecture be- 
fore the Bradford Engineering Soc. The author called attention 
to the lack of information at present available as to the variations 
of the specific heat of superheated steam with pressure and tem- 
perature, a matter which is now being investigated at the (Brit- 
ish) National Physical Laboratory. The application of super- 
heated steam to engines as a means of improving their economy 
was next considered. The two theories due respectively to Hirn, 
who atributes the losses to cylinder condensation, and Calender 
and Nicholson, who ascribe them mainly to a leakage past valves 
and pistons, were considered, and it was seen that from either 
point of view superheating could be proved to be conducive to 
economy. Some interesting reproductions of the late Mr. Donk- 
in’s curves, showing the temperature changes in the cylinder walls, 
were shown, and formule were explained for estimating the prob- 
able saving with superheated steam. It was pointed out that the 
saving in triple and quadruple expansion engines could only be 
fully utilized by employing reheaters between the successive cyl- 
inders. Indicator diagrams and results of tests were given to il- 
lustrate the gain in actual practice. Steam may be superheated 
in two ways, either by allowing it to expand without doing work 
or by supplying it with heat from an outside source. The former 
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method is occasionally employed for moderate degrees of super- 
heat, as in the case of some of the water-tube boilers in the Brit- 
ish navy, but the latter method is far more common, a well- 
known example being the Schmidt superheater. The McPhail 
and Simpson superheater was also described and Patchell’s 
testimony as to the utility of superheating in electric light sta- 
tions during the peak of the load was mentioned. After giving 
some formulas and figures relating to the amount of superheat 
obtainable with different sizes of superheaters, the lecture con- 
cluded with some general notes on the design of engines intended 
for use with superheated steam.—Lond. Elec., January 26. 

Crane Motors.—Hitit.—The first part of a paper read before the 
(British) Inst. Elec. Engs., on crane motors and controllers. In 
cases where the work of the crane cannot be exactly ascertained 
beforehand the author considers the following method of speci- 
fying and testing to be most convenient both to the purchaser and 
the maker. The horse-power required to lift or move the load, 
plus gearing losses, is taken as the brake horse-power of the 
motor. It is specified to maintain this power on a continuous run 
of 4, % or 1 hour, as the case may be, with a rise of tempera- 
ture of 75° F. The author then gives formulas and tables on the 
rise of temperature in the different parts of a crane motor and dis- 
cusses the influence of the type of the motor and of its speed on 
the rise of temperature. He concludes that the %4-hour motor 
has a very limited field of application, while the %4-hour motor is 
suitable for the generality of cranes having low load factors and 
the one-hour motor is suitable for cranes worked moderately hard. 
Quite a number of heating and cooling curves are given. The au- 
thor then begins to discuss motors which work on a known cycle. 
Lond. Elec., February 9. 

Electric Power in North Wales.—An illustrated description of 
the electric power distribution system in North Wales. Water 
power is available to the extent of some 6,000 hp or more con- 
tinuously. There are several big slate quarries in the neighbor- 
hood which use power; also a narrow-gauge steam railway is to 
be electrified. There are four turbines each connected to a 1,500 
kilovolt-ampere, three-phase generator with an exciter on the main 


shaft in each case. The alternator voltage is 10,000.—Lond. 
Elec., January 26 and Feb. 2. 
Traction, 


Electric Railway Engineering. —Carter.—A long paper read be- 
fore the (Brit.) Inst. Elec. Eng. on technical considerations in elec- 
tric railway engineering. The bulk of the paper is a thorough 
discussion of the features of the direct-current system for inter- 
urban railways, many diagrams being given. The single-phase 
system is more briefly discussed. The author says that if earth 
currents are to be reduced to the same order as in direct-current 
operation, and if it is desired to place the sub-stations as far apart, 
the skin effect in the rails will render it necessary to adopt a line 
pressure of at least 6,000 volts or else to install frequent track 
boosters to take care of the voltage drop in the earthed conduc- 
tors. If advantage is to be taken of the high pressure to con- 
siderably reduce the number of sub-stations, it becomes necessary 
either to adopt a completely-insulated line-conductor system, 
which much increases the difficulty of installation and working 
at complicated junctions, or to install track boosters, which adds 
to the expense. The best arrangement of boosters fs thought to 
be that of the Oerlikon Company, in which the track current is 
transferred by the boosters to a common return conductor 
running between sub-stations. It is possible, however, to 
do without the return conductor by connecting the _ sec- 
ondaries of the boosters across insulated joints in the track 





and introducing a small equalizing wire, as shown diagrammati- 
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FIG, 4.—ELECTRIC RAILWAY ENGINEERING. 
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cally in Fig. 4. With this arrangement the tracks rails are em- 
ployed as return conductors. The boosters must, however, be 
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closer together near the sub-stations than in the Oerlikon sys- 
tem and many more are accordingly required. The author points 
out the limitations of the single-phase system and claims that the 
equipment of the latter will be considerably heavier than the cor- 
responding direct-current equipment. For suburban conditions, 
he states that the single-phase system compares very unfavorably 
with the direct-current system. He says that the torque charac- 
teristic of the single-phase motor is more suitable for high-speed 
service with few stops than for suburban service, but that it 
would probably be necessary to concentrate the equipment on a 
locomotive, where the motors may be artificially cooled. Some 
of the disabilities of the single-phase system disappear at low 
speeds. Again, a service involving infrequent stops, and moderate 
speeds, where the input per ton is small and the motor losses can 
accordingly be kept within reasonable limits, may often prove 
quite suitable for operation by the single-phase system. “In short, 
this system shows promise of having extensive, but by no means 
universal, application to railway work.” The author finally makes 
some remarks on the third rail and recommends an efficient wood- 
en protection, which would perhaps add 5 per cent to the total 
cost of electrification, but would remove the danger to people 
and prevent short-circuits with track tools. In the discussion 
which followed, Dawson and Trotter presented some considera- 
tions in favor of the single-phase traction system.—Lond. Elec., 
January 26 and February 2. 


Installation, Systems and Appliances, 

Development of a German Central Station —PReNGER.—A long 
article on the rates of charging for electric energy in the city of 
Cologne, Germany, with statistical data on the development of the 
central station in that city. The kw-hours sold were 675,962 in 
1895 and 12,340,840 in 1905; the cost of generating per kw-hour 
sold decreased in the same period from 3.01 cents to 1.39 cent, the 
cost of coal alone from 0.99 to 0.61 cent. The net profits were $45,- 
449 ten years ago and $180,650 last year, while the average price 
of selling the kw-hour was 15.31 and 3.50 cents respectively. These 
figures show how good financial results may be obtained even 
with a small profit per kw-hour. In Cologne the charge for kw- 
hour was originally 17.5 cents without any consideration of the 
purpose for which it was used or of the time during the day 
when it was used. In 1893 the price of electrical energy for 
power purposes was reduced to 6.25 cents per kw-hour, but those 
electric motors were excepted which served for the generation 
of electric light. In 1895 the price per kw-hour. for those custom- 
ers who consumed energy mostly during day time and had their 
motors in operation for at least 1,000 hours per year was re- 
duced from 6.25 to 5.5 cents. A discount was granted to con- 
sumers of large quantities of electrical energy, but the calcula- 
tion of the discount was rather complicated, being based not 
only on the total consumption per year but on the number of 
lamps connected and the hours of burning. When in rgor the 
electric tramways contracted for energy from the station, the 
Joad factor was very considerably improved, and it then became 
possible to reduce the rate so as to improve the load factor 
still more by extending the use of electric energy for many power 
purposes. A double-tariff system was now introduced with dou- 
ble-tariff metgrs so as to distinguish the energy consumed during 
the day (“cheap hours”) and during the hours of maximum load 
in the evening. For the hours in the evening, the price per kw- 
hour was reduced from 17.50 cents to 12.50 cents, while for the 
“cheap hours,” the price was reduced to 5 cents. Further discount 
is allowed on these prices, and no distinction is made between 
energy used for lamps and that used for motors. Consumers 
of large amounts of energy are permitted to install converter 
substations for charging storage batteries during day time at a 
low rate and to discharge them in the evening for producing en- 
ergy for lighting. Statistical data are given showing the favorable 
development during recent years, especially the increase of con- 
nections of small motors of the station in a great many different 
trades like baker shops, carpenters, butchers, etc., motors up to 
3 hp are mostly used. There were installed in 1903 a total of 

516 motors having a combined capacity of 1,975 hp; this increased 

in 1904 to 598 motors with 2,198 hp, and in 1905 to 820 motors 
with 3,038 hp.—Jour. f. Gasbeleucht., February 3. 


Reversible Booster.—TuRNBULL.—A paper read before the New 
Castle Section of the (Brit.) Inst. Elec. Eng., on the “Lancashire” 
automatic reversible booster invented by the author and McLeod. 
In external appearance it resembles a four-pole dynamo driven 
by a four-pole motor; but while the motor is simply a shunt- 
wound machine, the booster itself has four field windings. One 
is a shunt winding (referred to as the A winding), across the 
booster terminals; another (B) is a shunt winding straight across 
the bus-bars; the third winding (C) carries the generator current 
and opposes the coil just mentioned; while the fourth winding 
(D), finally, is in series with the armature of the booster itself. The 
booster and battery may be worked in the following ways: (1) 
Booster and battery on bus-bars with generator, keeping the load 
steady within narrow limits; this is the normal method. (2) 
Booster and battery on bus-bars with generator, but with coils 
regulated to make its action comparatively weak. This method is 
useful when the load on the line is small with occasional jumps. 
Under these conditions the battery with the aid of the booster meets 
all the peaks, but maintains a benevolent neutrality during the 
times when the load is small, when it is not desirable for the 
battery to charge because it is already full. (3) The battery may 
be floated on the line without the booster. This method is oc- 
casionally suitable when the line load is slack. (4) The booster 
may be set to mainly charge or mainly discharge the battery, 
as may be desired; this by regulating coils B and C. Under this 
state of matters it will still respond to any excessive outside load. 
(5) The battery and booster can be put on the bars alone without 
a generator. The bus-bar volts can then be regulated by adjust- 
ing the strength of coil B by hand. (6) The battery and booster 
can be put on the bus-bars with the booster arranged to com- 
pound up when the load comes on. (7) The battery can be put 
on the bus-bars without the booster. The circuit-breaker arrange- 


ment used in connection with this booster is shown in Fig. 5. 
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FIG. 5.—REVERSIBLE BOOSTER. 


The battery current, as will be seen, goes through the two breakers 
in series, but it only goes through the solenoid of one breaker, 
called the battery breaker. An excess current on the battery, 
which is the usual thing, blows the battery breaker, but leaves 
the motor running on the battery. An excess current on the 
motor, which is quite a rare thing, also cuts off the battery, but 
leaves the motor running on the bus-bars. Thus paralleling is 
quite easy after a breaker comes out, seeing that it is not neces- 
sary to restart the motor. Whichever breaker comes out thr 
motor is still left with a breaker to protect it, so that it would 
be cut out in the event of a short-circuit occurring in the motot 
itself. As a general rule, the best efficiency is obtained by mak- 
ing the one-hour rate in amperes of the battery equal to the full- 
load amperes of the generator, with the two together equal to the 
ordinary demand of the line. The battery circuit-breaker should 
be set at about 75 to 100 per cent over the one-hour rate to deal 
with momentary jumps, and the generator breaker can also be set 
high.—Lond. Elec., February 9. 

British Lighting and Traction Plant.—An illustrated description 
of the municipal lighting and traction plant of Chesterfield. The 
power house contains five steam driven generators, two of 100 kw, 
two of 200 kw and one of 400 kw, also a balancer and a booster 
and a battery of 280 cells with 600 ampere-hours capacity. The 
supply connections are at present equivalent to 40,000 lamps of 
8 cp, and include some 500 hp of motors in addition to the tram- 
way load. The tramways consist of 34 miles of single track and 
% mile of double track. In the outlying districts certain power 
consumers are supplied with current by simply tapping the tram- 
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way feeders, while in order to supply certain prospective light- 
ing consumers it is proposed to install a motor generator working 
in conjunction with a voltage regulator.—Lond. Elec. Rev., Feb- 
ruary 9. 

Combined Meter Tariff and Flat Rate-—Porscut.—There are 
cases in which the load curve varies greatly during the year but 
with distinct regularity, for instance in industries which have dis- 
tinct seasons of manufacturing. If a combined flat and meter 
rate is used and if the flat rate per kw-hour is smaller than the 
meter rate, there is always a distinct value of the energy paid by 
flat rate, for which the total cost is a minimum. The author 
shows how to determine this minimum value if the yearly load 
curve is given.—Elek. und Masch., January 21. 


Electrophysics and Magnetism. 

Radiation —CaMPpBELL.—An account of an experimental in- 
vestigation of the radiation from ordinary materials. The au- 
thor investigated the radiation from lead, copper, aluminum, zinc, 
iron, platinum, tin, silver, gold. Care was taken to have clean sur- 
faces so as to remove any surface radioactivity. The result of 
the investigation shows that the emission of ionizing radiation is 
an inherent property of all the metals investigated, and the author 
sees no reason why it should not be extended to all substances. 
“It is not, of course, necessary that this ray-emission should be 
identified at once with radioactivity—if that word is taken to 
mean a process of ray-emission accompanied by atomic change. 
But the constant intensity of the rays, and the probability that 
the larger portion of them are alpha rays, which is suggested 
by the investigation of their charge and their penetration, afford 
considerable support for that hypothesis.”—Phil. Mag., February. 

Condensation Nuclei.—Barus.—His long presidential address 
before the Am. Phys. Soc., summarizing our present knowledge 
of condensation nuclei. In the introduction he describes the 
prominent methods of observing nucleation, while the following 
chapters of the address deal with nuclei in general, persistent nu- 
clei, ions, and colloidal nuclei. “If we asked what is the most 
important outcome of researches of the present character, I should 
refer to the appearances obtained, indicating that a gas, or at 
least a moist gas, far from being a uniform system, behaves like 
an assemblage of nuclei which decrease in size and increase in 
number as the molecular dimension is approached. Every group 
of nuclei is none the less a structurally essential part of the gas 
and (be the number of groups few or many) at once restored 
if withdrawn; while the molecule itself is distinguished among 
the many nuclei of its own kind, by the maximum frequency of 
occurrence.”—Phys. Rev., February. 

Substitute for Ampere’s Rule-—Burcu.—Fig. 6 shows a diagram 
of the end view of an electromagnet with horse-shoe core. It 
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FIG. 0.—SUBSTITUTE FOR AMPERE’S RULE, 


will be seen that the letters S and N themselves indicate directly 
the direction of the current in the winding.—Lond. Elec., January 
26. 

Electrochemistry and Batteries. 

Electric Production of Ozone-—Ewert..—An abstract of a Phys. 
Soc’y paper in which the author determined the variation of the 
yield of ozone by silent discharges between plate electrodes with 
a dielectric under varying conditions of the experiments. The 
chief results are as follows: The yield per coulomb was found 
quite independent of the dielectric, and to be greater the higher 
the gas velocity. The yield increased with the current to a maxi- 
mum and then decreased. Narrow, bare electrodes were found 
to be most efficient. The yield per kw-hour was greatest for a 
polar distance of a few millimeters. This type of electrode proved 
far more efficient than the point and plate and than other minor 
types.—Phys. Rev., February. 
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Fixation of Atmospheric Nitrogen—Tuompson.—A lecture be- 
fore the Royal Institution, dealing especially with the Birkeland- 
Eyde process which is now in use in Europe for the production of 
fertilizers from atmospheric nitrogen oxidized by electric dis- 
charges through air.—Lond. Elec., February 9. 

Carbon in Ferro-Alloys—OrrerHaus.—An illustrated article 
on the determination of carbon in ferrochrome. He compares 
the indirect method of Woehler with the direct methods of analy- 
sis and concludes that the direct method is preferable and that 
the Eimer carbon combustion crucible may be used here to good 
advantage.—Electrochem. and Met. Ind., February. 


Units, Measurements and Instruments. 

Chilled Cast-Iron for Permanent Magnets.—CAMPpBELL.—An ab- 
stract of a paper before the (Brit.) Phys. Soc. After having re- 
viewed the work of others on the use of chilled cast-iron for per- 
manent magnets for instruments, etc., he gave an account of an 
investigation of his own which was made on rings in addition to 
rods of the standard dimensions usual in testing magnet-steels. 
All the specimens were heated to 1,000° C., and then chilled in 
cold water, care being taken to support them during the process, 
as cast-iron is very brittle at such a high temperature. The rods 
were tested for maximum remanence B and coercivity by Madame 
Curie’s method, the magnetized bar being placed in a long sole- 
noid producing a demagnetizing field which was gradually in- 
creased until a search coil slipped along the bar showed that 
the demagnetization was complete. The results showed the chilled 
cast-iron to be not very inferior to ordinary magnet-steel. By 
ballistic tests on the two rings their permeability curves were ob- 
tained,,and these indicated that the simple process of chilling used 
was quite satisfactory even for a tolerably massive ring of 6 sq- 
cm. cross-section. The cheapness and ease of working cast-iron 
should encourage instrument makers to test its capabilities in 
various instruments. The cast-iron used was gray commercial 
cast-iron, but Ashworth has tested several other kinds of cast- 
iron and found very little difference in their magnetic properties. 
—Lond. Elec., February 9. 

Mica Condensers.—ZELENY.—An account of an experimental in- 
vestigation which shows that the capacity of a mica condenser as 
determined by the ordinary direct deflection method is a variable 
quantity and a function of the period of the galvanometer. It 
represents neither the unabsorbed free charge nor the total quan- 
tity of electricity held by the condenser. The capacity determined 
from the free charge is independent of the period of the gal- 
vanometer and dependent on the condenser only. Standards of 
precision must be rated, therefore, in terms of the free charge. 
An interval of several hundredths of a second exists between the 
time of discharge of the free electricity and before the liberation 
of a measurable quantity of the absorbed charge. The condenser 
circuit must be opened during this interval. This is most con- 
veniently accomplished by means of a special key. To avoid a 
loss of the free charge due to the absorption of the condenser, the 
discharge should preferably take place immediately after charg- 
ing, or the time of charging must be continued for several min- 
utes. The ordinary methods employed for comparing the ca- 
pacities of condensers must also be modified so as to compare 
the free charges only. The free charge capacity and the temper- 
ature coefficient of a condenser being known, it becomes an in- 
strument of precision especially useful for the accurate deter- 
mination of the constants of ballistic galvanometers, The author 
recommends to define the capacity of a condenser as the quantity 
of electricity which it retains unabsorbed while its plates are at 
a difference of potential of one volt. In such cases in which the 
condenser is employed in a manner where the time is too short to 
allow it to become fully charged or discharged or the time is of 
sufficient length to cause either a part or the whole of the ab- 
sorbed charge to become effective, the author recommends that 
the observed capacity value should be called effective capacity.— 
Phys. Rev., February. 

High-Frequency Currents.—FLeMinG.—The first part of his 
third lecture on the measurement of high-frequency currents and 
electric waves. The present installment deals with the measure- 
ment of frequency and resonance.—Lond. Elec., February 9. 
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Pyrometers——LANGLEY.—A description of several new pyrom- 
eters by Fery, which are partly of the thermoelectric type and 
partly of the optical pyrometer type—La Revue Elec., January 30. 


Telegraphy, Telephony and Signals. 


German Telephone System—Some notes on extensions of the 
German telephone system projected for this year. (It is to be 
understood that the telephone system in Germany is operated by 
the Government and is, like the telegraph system, under the super- 
vision of the postal authorities.) Twenty new local telephone 
exchange systems are to be erected by the German postal authori- 
ties during 1906 and connected up to the general long-distance 
network. Considerable extensions of the trunk lines are also 
to be carried out, not merely to connect these new exchanges to 
the trunk system of the country, but also in order to provide new 
routes and to relieve the congestion on some of the existing trunk 
lines. The number of new trunk circuits is to be 1,198 (627 
overhead and 571 underground), and the total length of new wire 
will be 40,200 miles. Some 1,450 miles of conductor is to have 


a diameter of 5 mm. (0.198 in.), about 5,220 miles a diameter of 


4.5 mm. (0.177 in.), about 11,700 miles a diameter of 4 mm. 
{0.157 in.), about 17,120 miles of wire a diameter of 3 mm. 
(0.118 in.), and some 4,070 miles, finally, a diameter of 2 mm. 
(0.079). A few of the lines wiJl be of hard-drawn copper, but 
by far the larger portion is of bronze.—Lond. Elec., February 9. 

Call Relay for Wireless Telegraphy.—A description of a new 
reldy devised by Sullivan to be used especially with electrolytic 
coherers and similar “wireless detectors.” The instrument con- 
sists essentially of a very sensitive moving-coil galvanometer. A 
specially strong magnetic field is obtained by permanent magnets, 
and some idea of the sensibility may be obtained from the fact 
that with one dry cell working through 8 megohms the limit of 
working has not been reached. A special alloy is used for the 
contacts. If both the fixed and moving contacts were mounted 
on rigid arms, trouble would be experienced in the moving arm 
rebounding and never making more than a momentary contact, 
insufficient to ring an ordinary trembler bell. Sullivan gets over 
that by not only mounting the “fixed” contacts on springs, but by 
also making the light moving arm of springy material. When the 
position and strength of the springs is correctly adjusted, both 
yield slightly when the arm strikes the contact, and this not only 
diminishes the rebound by softening the blow, but prolongs the 
contact by following up the return movement. The moving coil 
is mounted between top and bgttom suspensions of phosphor- 
bronze strip, and is fully damped electromagnetically, and bal- 
anced for use on board ship.—Lond. Elec., January 26. 


Miscellaneous. 

Electric. Accidents—NIETHAMMER.—A note describing precau- 
tions to protect electrical engineers against burning by short- 
circuits, etc. Among other things, he recommends gloves of a 
refractory texture containing asbestos, etc.—Elek. und Masch., 
January 28. 





BOOK REVIEW. 





MacuineE Desicn. Part II. Form, Strength and Proportion of 
Parts. By Forrest R. Jones. Third Edition. New York: 
John Wiley & Sons. 426 pages, 243 ills. Price, $3.00. 


This is rather a conventional volume on the proportioning and 
design of the usual run of machine elements, and could doubt- 
less serve sufficiently well for text-book purposes. Its chief 
merit, perhaps, consists in its modernness; that is to say, the 
author has introduced sections on such subjects as ball and 
roller bearings which are sparingly or not at all referred to in 
the older standard works on the subject. Even here, however, 
the matter is more discursive than analytical, and much of it 
seems made up of catalogue quotations and illustrations. That 
more or less of this same tendency appears throughout the vol- 
ume does not, however, necessarily condemn it. In every field 
there is room for summarizing treatises in which are assembled 
under one cover the practices, expedients, constants and limit- 
ing conditions that have been found by scattered constructors 
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and designers to be applicable to various problems, and in this 
direction the present volume will prove of value to the student 
and engineer. It is to be regretted, however, that the author 
has not been more liberal in his citations of the authority on 
which the various constants are given. The day has gone by 
when “because it’s in print, it’s so,” is a currently accepted doc- 
trine, and a careful designer is chary of using formulas and con- 
stants with which he has had no previous experience unless 
he can satisfy himself of their rationale, which usually requires 
reference to their original source. Possibly, it would be im- 
practicable to trace home many of the statements, as the field 
of machine design is pecuilarly one in which data have been 
copied back and forth from one volume to another with such 
liberality that the trail is pretty sure to be lost from time to 
time. 





A work upon “Steam Turbines” by Messrs. T. Stevens and 
H. M. Hobart, giving the most recent results in practice and 
having a succinct account of the latest types, will be issued by 
Messrs. Whittaker & Co. in March. It will contain exhaustive 
comparisons between steam turbine and piston engine economies, 
and from the results rational conclusions are formulated as to the 
respective cases in which these two types of prime movers should 
be employed. Weights, costs, speeds, number of wheels and 
blades, and other leading data of the various types are con- 
trasted in tabular form. More complete details than have been 
published before of many of the most recent steam turbine gen- 
erating stations on both sides of the Atlantic are included with 
an unique series of comparative tables. Marine steam turbines 
are similarly dealt with in some 100 pages, and fuller information 
than has before appeared is tabulated in form for the readiest 
reference. The work will extend to some six hundred pages and 
will be well illustrated. 





Combined Lamp Socket and Plug. 








With a view to making it practicable to connect conductors with 
the lamp circuit below the main socket, so that a motor or any 
other device to be operated by the light circuit may be used 
where there is only one Jamp socket, H. W. Gremmels has 

















FIGS. I AND 2.—COMBINED SOCKET AND PLUG. 


patented the combined socket and plug construction for incan- 
descent lamps shown by Fig. 1. The plug is adapted to enter 
a main socket and the auxiliary conductors are connected with 
the lamp circuit between the two sockets. Fig. 1 is a section 
taken through the improved device, and Fig. 2 is a section 
taken at right angles to Fig. 1. The upper portion of the plug is 
surrounded by a metal sleeve. The lower portion of the plug is 
bifurcated and is composed of two arms so as to straddle the stem 
of the key. On this stem is located a circuit-closing contact. 
The lamp socket is connected with the insulating plug by a bolt 
whose head engages the upper part .of the socket and whose nut 
engages the shoulder of the insulating plug. The stem below 
is shaped to enter the socket of an incandescent lamp and 
the neck is enclosed by a casing which is connected with the 
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lower casing by screws. Through the central upper portion of 
the socket is a bolt whose lower extremity is connected with a 
metal contact consisting of a transverse piece and depending 
arms through which the stem of the circuit-closing key passes 
and in which the stem is journaled. To this U-shaped contact 
is attached a leaf spring occupying a position just above the 
key stem. When the key is properly adjusted the spring and 
socket are simultaneously engaged by a contact, thus closing 
the lamp circuit. The circuit is completed through a contact 
having the edges connected with the metal shell of the socket by 
means of the bolt shown at the right of Fig. 1. If it is desired 
to use a translating device of any character, suitable conductors 
may be connected with the opposite branches of the light circuit 
by screws, as shown in Figs. 1 and 2. The translating device 
connected with the auxiliary circuit may be operated independently 
of or simultaneously with the lamp as may be desired. The 
lowermost socket is insulated from the contact connected with 
the upper plug by a disc of mica. 





Single-Phase Trolley for the Vale of Cashmere. 





Power from the Jhelum River flowing through the beautiful 
vale of Cashmere, Northern India, is to be developed for the pur- 
pose of operating a single-phase trolley system extending 180 
miles through the valley. The power will also be used for 
operating dredges to deepen the Jhelum River and thus minimize 
the floods, which periodically devastate the entire country. The 
plant will also allow of the reclamation of 100,000 acres of valu- 
able rice lands and permit the storage of water for irrigation 
purposes. Another important use of the power will be for oper- 
ating the large silk factories at Srinager. In addition, the cur- 
rent @ill be utilized for lighting in Srinager, and in Abottabad, 
Murree, and Rawal Pindi, prosperous cities in the British Prov- 
ince of Hazara, lying to the west of Cashmere. The transmission 
lines to carry the current to these places will aggregate about 
150 miles, but ultimately the lines will furnish power to other 
points, making a total distance of 400 miles over which the elec- 
tric energy will be distributed. 

On the lofty mountains there is plenty of snow in winter, and 
the avalanches that come down the gorges are very formidable. 
In the rainy season, too, the vast quantity of rocks or drift wood 
carried down these gorges after a continuous rainfall form a 
source of great danger to bridges and other construction works. 
For this reason a gravity conduit is to be constructed underneath 
the beds of the ravines, wherever possible, in order to allow 
everything to slide by without doing damage. Where a large 
ravine has to be dredged, central piers will be avoided, the flume 
being carried across on a single span. For the construction of the 
flume or pipe line, deodar wood will be used. This timber, which 
is indigenous to the mountains of northwest Himalaya, is near- 
ly allied to the Atlantic cedar. About 5,000 natives are now at 
work cutting the lumber that will be needed for the flume. 

The power house will be of masonry with a double steel roof. 
A wide veranda will be a prominent feature. The installation 
is to consist of twelve 1,000-kw generators, to be built by the 
General Electric Company, arranged for direct connection to 
Doble turbines delivering 1,765 brake horse-power to the shaft 
under an effective head of 400 ft. 

Other electrical apparatus to be supplied by the General Elec- 
tric Company will include twelve 60,000-volt transformers, each 
of 1,000 kw capacity, exciters, high and low-tension switch- 
boards, and the wire for the transmission lines. 
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Ball Contacts for Sparkers of Gas Engines. 





The illustrations herewith show two forms of double-ball con- 
tact devices for the electric circuits of gas engines which have 
recently been introduced by the Crouse-Hinds Company, Syra- 
cuse, N. Y. In the contact commutator shown in Fig. 3 the 
contact is made by means of a cam passing between two steel balls 
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held in place by coiled springs. This method is claimed to as- 
sure a positive contact because the balls must come in contact 
with the cam as the latter passes between them. 

The cam is a solid piece with no movable parts. The movable 





FIG. 1.—CONTACT COM MUTATOR. 


parts are on the contacts and consist of two steel balls and 
springs on each contact, or ball carrier. These parts have to 
move but once while the cam is making an entire revolution, or 
in other words, they have four times as much time to get back to 
place as in a device where the movable part is on the cam. When 
running at high speeds this is a very important consideration. 

The cam is secured togthe shaft by a nut, and like all other 
parts of the commutator, it can be easily removed. The case is 
made of special hard rubber which resists moisture, oil and heat, 





FIG. 2.—CONTACT DISTRIBUTOR. 


and is an especially good non-conductor of electricity. A mica 
cover permits an inspection of the interior and at the same time 
keeps the working parts free from dirt. 

The principle of the contact distributor, shown in Fig. 2, is 
exactly the same as that of the commutator. The distributor has 
two cams and two sets of ball contacts, one set for the timer and 
the other for the distributor, the only difference being that in 
the latter the cam is insulated from the shaft. The connection 
is made and the circuit closed for each cyclinder as the cam passes 
between the balls. As the circuit is closed in the distributor be- 
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fore it is closed in the commutator and as it is broken first in 
the commutator, there is no possibility of the current following 
the cam when the latter leaves the contact in the distributor. 
Moreover, there is no possibility of the current jumping and fir- 
ing the charge prematurely or firing the wrong cylinder. 





Steam Turbine Train Lighting Set. 





Heretofore the disadvantages attending the use of a small iso- 
lated reciprocating engine have hindered the adoption of the 
single unit generating plan for train lighting, although it did 
away with the complications of the regulating mechanism neces- 
sary with the axle method of driving the generator. To meet 
this situation the General Electric Company has designed for train 
lighting a set consisting of a small Curtis steam turbine direct- 
connected to an efficient generator. The combination of high 





FIG. I.—1I5-KW STEAM TURBINE INSTALLED ON LOCOMOTIVE. 


speed with rotary motion produces a machine of most compact 
and simple design. Because of the high speed the generator is 
small and light, and the absence of reciprocating parts eliminates 
wear, noise and vibration, all of which play a large part in the 
use of the ordinary engine. The generator for this outfit is a 
two-pole, direct-current machine, wougd for 85 or 125 volts, 
depending on the service required. The outfits are supplied in 
three sizes, one a 15-kw, 80-volt generator coupled to a Curtis 
steam turbine running at 4,000 r.p.m.; the second a 20-kw, 125- 
volt generator turbine driven at 4,500 r.p.m., and the third a 25- 
kw, 125-volt generator driven at 3,600 r.p.m. These turbines are 
made to operate at pressures from 80 to 200 lb., as desired, and 
exhaust into the atmosphere. 

On account of the compactness and light weight (1,850 lb. net) 
of the smaller size Curtis steam turbine generating set it can 
be mounted upon the locomotive or in the baggage room. When 
placed upon the locomotive, as shown in Fig. 1, the exhaust con- 
nection can be conveniently led into the stack. When located 
in the baggage car this generating set occupies a minimum 
amount of space for the power generated, measuring approxi- 
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the locomotive by means of a flexible steam hose and coupling. 
As the turbine is exposed to the weather when placed on the 
locomotive, protective sheet iron casings are fitted. As ¢an be 
seen in Fig. 3, these casings completely surround both the turbine 
and generating elements, affording adequate protection against 
dirt and moisture. In Fig. 2 the set is shown adapted for service 
in the baggage car. In this case the moisture-proof covers are 
unnecessary. 

Steam turbine lighting sets of this design are already in use 
upon a number of railroads of the United States. They are 
adapted not only for general train lighting, but also for locomo- 
tive headlights. 





Electric Cut-Out. 





The accompanying Fig. 1 is a vertical sectional view taken 
through a cut-out recently patented by W. P. Wright. While 
































FIG. I.—ELECTRIC CUT-OUT. 


primarily designed for use in connection with electroliers to 
form a fusible connection between the circuit wires and the Jeads 
to the lamps, it is, of course, capable of use in a general capacity 
as a cut-out. The device is capable of being housed within any 
common or ordinary form of canopy and provides for securing 
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FIG. 2.—DETAILS OF CUT-OUT. 


the standard to the ceiling independent of the cut-out so that 
the latter is relieved of any unnecessary weight. The supporting 
bracket is skeleton in form, so as to provide openings through 
which the wires may be passed to the cut-out. The body of the 





Fics. 2 AND 3.—I5-KwW STEAM TuRBINE DrrEct-CONNECTED TO GENERATOR. 


mately 66 in. by 22 in. In order to be as close as possible to the 
steam supply and avoid condensation losses, the generating set 
is generally placed at the front end of the car and connected to 


cut-out is made of a non-conducting material, such as porcelain, 
and is provided with an annular channel in the top. At diamet- 
rically opposite points the body of the cut-out is intersected 
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by a pair of radial slots, while the top of the body is provided with 
sockets leading away from the slots. In each of these slots is 
placed a tubular metallic binding post fastened by a screw from 
beneath. There is no connection between these pairs of binding 
posts, but the corresponding members of the two pairs are 
electrically connected through the medium of the fuse. The 
connections are made in the manner shown. An insulating sheet 
of mica is fitted to the upper edges of the flanges and is held in 
place by the wires which pass through suitable openings in the 
sheet. The purpose of this insulating sheet is to prevent the 
escape of flames or sparks which may be occasioned by the 
burning out of the fuse wires. The cut-out is particularly ad- 
vantageous in that it is capable of application to any ordinary 
electrolier or chandelier without changing the latter. The bind- 
ing posts have been arranged for convenient access to the tops 
and bottoms to permit of the wires being engaged with the cut- 
out from the top or the bottom as may be most convenient. 





Large Capacity Recording Wattmeters. 


The accompanying illustrations show a substantial form of 
combined indicating and recording wattmeter for three-phase 
circuits which has been developed by C. Olivetti & Co., Milan, 
Italy. The instrument operates on the principle of the torsion 
electro-dynamometer. The novel features reside in the method 
employed for maintaining the electro-dynamometer coils always 
in the zero position and in the continuous recording mechanism. 
In the three-phase instrument there are two pairs of series and 
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FIG. I.—COMBINED INDICATING AND RECORDING WATTMETER. 


shunt-dynamometer coils connected in the manner used with 
ordinary wattmeters. The moving coils of the two pairs are 
mechanically mounted on a frame work (at the top of the illus- 
trations) which when it is in its central position possesses a 
torque in a certain direction proportional to the power in the 
three-phase circuit. The torque effort is counterbalanced by the 
torsion of a spring which is caused to tend to return the coil 
equipment to its zero position by the action of a small electric 
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motor, Which is at rest whenever the torsion effort of the spring 
is balanced by the action of the currents in the two electro- 
dynamometers, and which turns in a direction to increase or 
decrease the torque of the spring when it is less or mcre than 
that of the dynomometers. 

Referring to Figs. 2 and 3, the arm 22 is brought into en- 


























FIG. 2.—SCHEMATIC REPRESENTATION OF WATTMETER. 


gagement with either 23 or 24, according to the position of the 
moving element, 4, of the electro-dynamometers. When 22 
touches 23 the motor, 18, revolves in a direction to wind up the 
spring, 13. and to cause 22 to swing free from 23, and the mo- 
tor at once comes to rest. If the power in the circuit decreases, 
22 touches 24 and the current through the motor, 18, causes it 
to unwind the spring and to allow 22 again to swing free. Thus 









































FIG. 3.—DIAGRAM OF THREE-PHASE WATTMETER 


the equipment remains at rest only when the dynamometer coils 
occupy their central position and the spring, 13, is given a tor- 
sion proportional to the power in the three-phase circuit. 

The position of the wheel 26 (Fig. 2) which varies directly 
with the power in the circuit is indicated at the scale, 29, and 
recorded by the fountain pen, 30, on a sheet carried by the drum, 
31, which is driven by the clock mechanism, 32. The coefficient 
of elasticity of the spring being constant, the divisions on the 
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indicating scale and on the recording sheet will be absolutely 
uniform. On the shaft of the motor is mounted a copper disk, 
40, which moves between the poles of the permanent magnet, 
41, and serves to prevent too rapid movements of the motor 
armature. 

These wattmeters are built for use with series transformers 
for currents up to 5,000 amperes, and with shunt transformers 
for electromotive forces up to 50,000 volts. We have been in- 
formed that Olivetti & Co. are now building three 8,o00-kw, 
33,000-volt wattmeters for the Oregon Water Power & Railway 
Company. 
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Multiple Fuse Plug. 





The accompanying cut shows a vertical section through an 
improved form of plug patented by Alexander Hepke and Kurt 
Diener. A plurality of fuses insulated from each other is ar- 
ranged in the interior of the plug. The lower ends of the fuses 
are held in fixed position by means of a setting nut and a con- 
tact piece. The upper ends of the fuses are bent over the edge 
of the insulating plug body, which is provided with segment- 
like recesses on the outside into which is tightly fitted a metallic 
piece. An end of a fuse is soldered to each of these metal pieces, 
which are provided with extensions. The lower outside end of 








MULTIPLE FUSE PLUG. 


the insulating plug body carries a contact shell, the cylindrical 
upper end of which is provided with extensions, each of which 
is Opposite an extension of the metal pieces previously mentioned. 
A movable ring surrounds the outside of the plug body and is 
provided with a pair of contact springs by means of which a 
pair of contact pieces can be electrically connected. When a fuse 
blows a new one may be placed in circuit by removing the plug 
and turning the ring so that the springs can be placed between 
the contact pieces of the next recess. 
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Auxiliary-Pole Motors. 





In many classes of work a wide speed variation is required, 
and to meet the demands of such services the Westinghouse 
Electric & Manufacturing Company has developed a line of 
direct-current motors having a speed range of four to one on 
a single voltage. This wide speed variation is obtained by 
field control. The new motors are exactly similar mechanically 
and electrically to the standard shunt-wound motor except for 
the addition of auxiliary poles and coils. These are intro- 
duced in order to control the field form during the variation 
of field strength necessary to obtain so wide a range of speed. 
The cast steel poles with machine-formed coils are placed mid- 
way between the main poles and securely bolted to the frame. 
The construction is very simple and introduces no complications 
whatever, nor does it make difficult the removal of the main 
poles and field coils, as is evidenced by the fact that an auxiliary 
pole and coil can easily be taken out, without in any way disturb- 
ing the main field winding, by simply disconnecting the coil 
connections, withdrawing the bolts which hold the pole to the 
frame and sliding the pole and coil out parallel to the shaft. 
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The auxiliary field winding is connected in series with the 
armature and therefore produces a magnetizing effect which is pro- 
portional to the armature current. The auxiliary coils are placed 
as close to the armature surface as mechanical considerations will 
permit, and their turns are concentrated at that point. This ar- 
rangement adds materially to the performance of the motor as it 
applies the corrective influence of the auxiliary winding directly at 
the points where the distorting effect of the armature current is 
strongest. This arrangement is much more effective than the 
distribution of the ampere turns along the length of the auxil- 
iary poles. The magnetic field of the auxiliary winding acts 
in direct opposition to that produced by the armature current. 
The field distortion usually produced by armature reaction is 
overcome, and the shape of the magnetic field at the point of 
commutation is maintained as formed by the main poles, and 
good commutation is made possible over a wide range of speed. 





AUXILIARY-POLE MOTOR. 


Heavy overloads may be carried momentarily without injurious 
sparking. The motors are reversible without danger and with- 
out readjustment of the brushes, and, as the armature and aux- 
iliary windings are connected permanently in series, it is only 
necessary to change the external armature connections to re- 
verse the directions of rotation. 
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Pelton-Francis Turbines. 





The Pelton Water Wheel Company, of San Francisco, is about 
to place on the market a new type of turbine to be known as the 
Pelton-Francis. The prevailing tendency of electrical manufac- 
turers towards large units and high speeds has encouraged the de- 
velopment of Pelton wheel units, built with particular reference to 
absolutely continuous service twenty-four hours a day and 365 
days in the year, even for the largest units. To anticipate a de- 
mand for a high head and large capacity turbine, and to cover a 
wider hydraulic field, the company has secured the services of a 
German engineer of wide experience in this class of work, who 
with the engineering staff of the Pelton Water Wheel Company, 
has designed the type of wheel above referred to. This consists 
of a modification of the familiar Francis type of turbine, so well 
known in this country, Germany and Switzerland, with which 
are combined some of the special principles of the Pelton system. 
Preliminary tests are reported to show a remarkably high effi- 
ciency, while the design and construction are exceedingly simple 
and reliable. The Pelton Company is now prepared to furnish 
complete estimates and specifications covering the Pelton-Francis 
turbines for all water pressures. This type will supplement, 
therefore, the Pelton wheel already familiarly known to engineers 
all over the world. 
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Industrial and Commercial News 





Commercial Intelligence. 





THE WEEK IN TRADE.—The outlook for spring trade is 
favorable. The mild weather stimulates jobbing distribution 
and crop preparations are active, some planting having been done 
at the South. Jobbers of dry goods, clothing and notions are 
shipping large quantities of spring goods. Prices are firmly 
held, as a rule, except in the markets for farm staples, which 
are still higher than normal, despite a general reaction. Manu- 
facturing plants report new orders that assure activity still 
further into the future, and several dividend announcements 
show gains over recent preceding years, while some New Eng- 
land cotton mills are only deterred from full activity by scarcity 
of labor. Railway earnings continue to make splendid com- 
parisons with last year’s figures, February thus far recording a 
gain of 26.7 per cent. Foreign trade returns in January for 
the whole nation far surpassed the same month in any previous 
year, and the last week at this port shows a gain of $1,141,018 
in exports, but a decrease of $3,877,874 in imports as compared 
with 1905. The season favors activity in building, with a con- 
sequent strength of tone in lumber, brick and hardware. Coal 
is more active and firmer. Collections are on the whole only 
fair, and money shows a stiffer tendency. Conditions in the 
iron markets are of an irregular character. Thus new business 
for future delivery, especially during the third quarter of the 
year, is smaller, and some of the lower grades are none too 
strong in price, but producers are well booked ahead and con- 
sumers are demanding prompt deliveries. New demand for 
finished lines of steel is not so active, but the general report is 
that mills engaged on structural materials are unable to catch 
up with their orders. Still it is noteworthy that one important 
independent concern is again soliciting business and promising 
prompt shipment. Moreover, capacity for production is in- 
creasing. However, a number of small orders were booked 
within the week, one calling for 15,000 tons for bridges in Korea. 
Copper is dull, business being confined to jobbers. The week 
closed with a number of sales of lake and electrolytic that 
footed up well above five million pounds, and as producers fore- 
cast the market, the fore part of March will be a season of im- 
portant sales for domestic and foreign account. Brokers are 
becoming active in the market for round lots, and the general 
improvement seems to cover the country. The principal do- 
mestic producers quote lake and electrolytic at 181%4 to 183c. 
for future delivery. Bradstreet’s reports 185 business failures 
during the week ending February 22, as against 208 the previous 
week and 220 in the corresponding week last year. 


RECENT ALLIS-CHALMERS ORDERS.—The equipment 
for the new Wells Building Company’s power plant, Milwaukee, 
which, when completed, will be one of the best appointed isolated 
plant equipments in the State, has recently been purchased from 
the Allis-Chalmers Company, Milwaukee. The new power plant 
is centrally located in the business district of Milwaukee, within 
a square of the new fifteen-story Wells Building, also owned by 
the Wells estate, for which it will furnish light and power and to 
which connection is made by tunnel. The new equipment will 
consist of two 24 and 4o by 33-in. Reynolds vertical cross-com- 
pound Corliss engines for direct connection to 500-kw engine type 
generators. The W. W. Russell Card Company, Milltown, N. J., 
will install an Allis-Chalmers engine and generating unit consist- 
ing of an 18 by 30-in. Reliance engine and a 150-kw Allis-Chal- 
mers 240-volt generator. J. Schwarzenwalder & Sons, New York, 
will install in their Hoboken, N. J., plant an Allis-Chalmers 14 by 
30-in. girder frame Reynolds Corliss engine to be belted to line 
shafting for the operation of wood working machinery. The 
Electric Company of America, one of the most powerful syn- 
dicates of central stations in the country, with headquarters at 
Philadelphia, recently purchased for one of its constituent tom- 
panies the Atlantic Electric Light & Power Company of Atlantic 
City, N. J., two 22 and 36 by 42-in. Allis-Chalmers heavy-duty 
cross-compound engines for direct connection to generators sup- 
plying the motor and lighting load. The new units will be ready 
for operation some time early in June. The Bruce-Merrian- 
\bbott Company, of Cleveland, has recently purchased Allis- 
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Chalmers electrical machinery, consisting of a 62/2-kw generator 
and two 30-kw generators. The Nevada Consolidated Copper 
Company, of San Francisco, whose new 1,000-ton concentrator 
equipment is being built by the Allis-Chalmers Company, has pur- 
chased additional electrical equipment for the plant recently, in 
the shape of eight 200-kw, oil-filled, water-cooled transformers, 
with 20,000 volts secondary. The Bates & Clark Company, 
Seattle, has recently ordered a 250-kw generator with exciter and 
switchboard from the Allis-Chalmers Company, Milwaukee. The 
American Graphophone Company, Bridgeport, Conn., ordered re- 
cently a number of Allis-Chalmers motors, ranging from 7% to 
25 hp, to be installed in the works at Bridgeport. 

ELECTRICAL EQUIPMENT FOR WORSTED MILL.— 
The General Electric Company has secured the contract for in- 
stalling the electrical equipment in one of the largest and best 
equipped factories for the manufacture of worsted yarn in the 
world, now in course of construction at South Lawrence, Mass., 
for the Wood Worsted Company. In the power house will be 
located two main generating units, consisting of a double non- 
condensing 1,800-hp engine, direct-connected to a 1,500-kw gen- 
erator and a compound condensing engine with two vertical 
and two horizontal cylinders, of 5,000 hp capacity, direct-con- 
nected to a 4,000-kw generator. There will also be a 100-kw 
generator for light loads and emergency work; besides a 65-kw, 
125-volt, motor-driven exciter generator and a small direct- 
connected steam unit of the same capacity as a reverse. The gen- 
erating units will supply current at 40 cycles and 680 volts to a 
complete and modern switchboard, from which distribution will 
be made to the various buildings. The switchboard will consist 
of 33 panels. About 500 hp of induction motors will be required 
for driving the various groups of machinery. The motors are 
of the latest G. E. type, wound for 550 volts and range.in size 
from 8 to 175 hp. The general lighting will be done by 200 
direct-current arc lamps, the transformation from alternating 
to direct current being accomplished by means of constant-cur- 
rent transformers and mercury arc rectifiers. Six 25-kw and I10- 
kw transformers will furnish current for the incandescent lamp 
illumination. 

PELTON WHEEL ORDERS.—The Pelton Water Wheel 
Company, of San Francisco, reports that a recent order is that 
of the Yukon Consolidated Gold Fields, a corporation in which 
the Guggenheim Exploration Company is largely interested. 
The order consists of two complete units operating under a head 
of 650 ft., each wheel being direct-connected to a 600-kw, 450- 
r.p.m. generator, provided with an overload capacity of 1,200 hp 
each. The power will be transmitted electrically and used in 
connection with dredging work on the Yukon River. Another 
order is that of the Empire Electric Power & Irrigation Com- 
pany, of Empire, Colo., who will install under a head of 560 ft. 
a Pelton wheel of 1,000 hp capacity, direct-connected to a 450- 
r.p.m. generator. The exciter will be mounted on the end of 
the alternator shaft. Power will be transmitted to the mines 
and mills in the vicinity of Empire, Colo. The Pelton Company 
is letting contracts for its new works in the Mission district of 
San Francisco, which are to be much larger and equipped with 
the latest and best tools, and expects to be established there by 
July 1 of this year. 

THE SPRAGUE ELECTRIC COMPANY, whose motors 
are extensively used for driving laundry machines, has recently 
taken an order from the City Steam Laundry, Yonkers, N. Y., 
for an equipment comprising a generator, switchboard and six 
motors. The large laundry machines in the New Knickerbocker 
Hotel, New York City, are to be driven by Sprague motors. 

LUMBER MILL EQUIPMENT.—The Allis-Chalmers Com- 
pany has recently closed a contract with the Weed Lumber 
Company to furnish an electric power plant for the planing 
mills at Weed, Cal., including a 700-kw, belt-connected, two- 
phase Bullock generator and 36 induction motors for operating 
the machinery 

SALE OF POWER PLANT.—An electric power plant which 
was in course of construction by the Damask Manufacturing 
Company, of Roaring River, N. C., at the time its financial 
troubles arose, is now being offered for sale. This decision 
was arrived at at a recent meeting of the creditors in Greens- 
boro. The plant is valued at $20,000. 
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TELEPHONY IN CANADA.—The management of the Bell 
Telephone Company has completed arrangements for the ex- 
penditure this year of nearly two million dollars in the carry- 
ing out of an extensive programme of general improvements to 
its system throughout the Dominion. The company has asked 
permission of the Dominion Parliament to increase its capital 
stock from $10,000,000 to $50,000,000 for this purpose. The com- 
pany is proceeding with the construction of its Uptown Ex- 
change, situated on Mountain St., north of St. Catherine St.. 
Montreal. An order has been given for a new switchboard of the 
most modern type, which will cost over $200,000. Plans are be- 
ing prepared for a new building in Westmount, which will be 
situated next to the present office on Sherbrooke Street. A new 
switchboard will be required for this exchange also, as the com- 
pany contemplates changing over all the telephone apparatus in 
Montreal to the central energy system. In Toronto the growth 
of business will necessitate the construction of another large 
exchange in the northwest portion of the city. A block of land 
has been purchased for that purpose, where an exchange to ac- 
commodate ten thousand subscribers will be put in operation. 
This will make five large exchanges in Toronto. The cost of 
building and fittings will exceed a quarter of a million dollars. 
Considerable extensions to buildings and apparatus will be 
undertaken this year at Ottawa and Brantford also. At Three 
Rivers a new building has been purchased in order to take 
care of the growth of the business at that point, at a cost be- 
tween fifteen thousand and twenty-five thousand dollars. In 
connection with the large extensions to the long distance service, 
the company contemplates erecting in Ontario and Quebec this 
year about 3,500 miles of long distance wire lines and 250 miles 
of new pole lines. In the Province of Manitoba and in the 
Northwest about fifteen hundred miles of new lines will be 
placed in position. 

TELEPHONE EQUIPMENT AT QUINCY, ILL.—The 
switchboard which will soon be installed at Quincy, IIl., is for 
a complete common-battery multiple system, arranged for an ulti- 
mate capacity of 6,400 lines, with an immediate equipment of 
3,300 answering jack lines and 3,000 multiple jack lines. The 
exchange is to have a complete equipment of the Dean harmonic 
party-line system, including individual indicating ringing keys 
in each cord circuit, and three sources of harmonic ringing cur- 
rent. One of these is to be a Holtzer-Cabot multi-cycle ringing 
set, and the other two are to be the new Dean harmonic con- 
verters, each capable of ringing the entire exchange when 6,750 
telephones are connected for service. These converters are de- 
signed to operate from a 24-volt storage battery and consume 
less than a quarter of an ampere. The power plant for this new 
Quincy exchange will include duplicate apparatus and power 
lightning protection equipment. A two-position combined chief 
operator’s and monitor’s desk and a three-position wire chief's 
desk are also to be included. The contract for this equip- 
ment, awarded to the Dean Electric Company, of Elyria, Ohio, 
includes also the furnishing of 3,000 common-battery telephones. 
Messrs. McMeen & Miller have charge of the engineering of 
this exchange, and the work of construction is being done by 
the Union Construction Company, of Quincy, IIL. 

PIERSON, ROEDING & CO., INC., of San Francisco, is the 
style of the concern which represents the consolidation of John 
Martin & Co. and the Martin Pipe & Foundry Company, both 
widely known on the Pacific Coast. The executive officers are: 
F. H. Pierson, president; H. R. Noack, vice-president; H. U. 
Roeding, secretary, and S. K. Colby, treasurer, the three former 
being old Martin men, and Mr Colby being a recent valuable 
acquisition from the Pittsburg Reduction Company. The new 
concern has branch offices in both Seattle and Los Angeles, the 
former office being located in the Colman Building under the 
management of R. H. Husbands, and the latter in the Pacific 
Electric Building under the management of H.C. Hopkins. Pierson, 
Roeding & Co. will continue to act as exclusive Pacific Coast 
agents for the entire list of companies previously represented by 
John Martin & Co. Among the more important of these may be 
mentioned The Locke Insulator Manufacturing Company, of 
Victor, N. Y.; the Pittsburg Reduction Company, Pittsburg, Pa.; 
the Lombard Governor Company, Ashland, Mass.; the Ohio 
Brass Company, Mansfield, Ohio; the Dimmick Pipe Company 
and the Coosa Pipe & Foundry Company, of Birmingham, Ala.; 
the Fibre Conduit Company, Orangeburg, N. Y.; Schaper Con- 
struction Material Company, New York City. 

THE COPPER MARKET continues fairly strong, but dull, 
and producers report themselves well sold up for February and 
March, as well as beyond. The general conditions are sum- 
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marized as follows by the “Copper Gossip,” of the National 
Conduit & Cable Company. The market for copper has had to 
contend against a dull and uneventful period during the past 
few weeks; but, notwithstanding this feature of the situation, 
leading sellers have not given any open evidence of succumb- 
ing to depressing influences. There is, however, neither neces- 
sity for nor use in denying that considerable sales have’ been 
made iately at 18 cents for electrolytic. Over against this fact 
may be placed another equally important one in some respects 
namely, that some of the largest holders of the metal refuse to 
change their quotation from 18%. Buyers are willing to pay 
18 cents, but it is not every seller who will accept orders on 
that basis. Prices, therefore, have been more or less irregular, 
a condition growing out of the recent prevailing dullness in the 
market, and one generally utilized by certain operators to fur- 
ther their efforts to create a reactionary tendency.” 

WIRELESS FOR STEAMSHIPS.—The Ocean Steamship 
Company, the “Savannah line,” on February 26 closed a con- 
tract with the Atlantic De Forest Wireless Company for the 
installation of its system of wireless telegraphy on the steamers 
City of Memphis and City of Macon. The De Forest system has 
been in operation on the Ocean Steamship Company’s vessels, the 
City of Atlanta and the City of Columbus for a number of 
months and the new contract for its installation on two more 
of the company’s vessels is the best proof of its practical value. 
The four ships above named will now be in constant touch with 
the land from the moment they leave New York until they dock 
in Savannah, The Trent and Tagus, of the Royal Mail Steam- 
ship line, plying from England to the West Indies, are also under 
contract for equipment. 

ST. PETERSBURG TROLLEYS.—The contract for the 
equipment of the St. Petersburg trolley system, to cost $10,000,000, 
is being undertaken by the Russian Westinghouse Company, 
which is controlled by the American Westinghouse interests. The 
contract for the first portion of the new lines calls for the con- 
version of the present horse car lines in the Nevsky Prospect and 
other important streets in the center of the city. About twenty 
miles of road will be reconstructed at an expenditure of $6,000,- 
ooo. This will be followed by thirty miles of electric lines at an 
additional cost of $4,000,000. Work on the first section will 
begin at once. The municipal authorities of St. Petersburg will 
operate the lines. Power will be generated in a turbo-generator 
plant to be built on the outskirts of the city. The initial equip- 
ment will be 10,000 hp, to be increased ultimately to 30,000 hp. 

DEVELOPMENT IN PERU, S. A.—Advices from Lima, 
Peru, state that the mule lines of the Compania Ferrocarrilles 
Urbano de Lima are to be electrificated and several miles of new 
track constructed. The contract for the entire work has been 
assumed by W. R. Grace & Co., of New York. The General 
Electric Company, of Schenectady, N. Y., will furnish the electric 
apparatus. Forty-five motor cars of the open type will be used, 
built by the Stephenson Car Company, of Elizabeth, N. J. Cur- 
rent will be generated at a hydro-electric plant 30 miles from 
Lima, on the Rimac River. 

BELL TELEPHONE OUTPUT.—The American Telephone 
& Telegraph Company’s instrument statement for the month of 


January compares as follows: 
1906. 1905. 1904. 1903. 











Cn ONE ss ckt teens 176,607 130,634 90,644 129,837 
AES MEROP RAG Cr Pperre tre 63,224 37,700 36,854 43,286 

rrr errr ere Ta 113,383 92,934 53,790 86,551 
Total outstanding. .......cces 5,811,641 4,573,498 3,833,307 3,236,873 


SUPPLIES IN BOSTON.—The United Electric & Apparatus 
Company, 200 Summer Street, Boston, has been incorporated in 
Massachusetts with capital stock of $25,000 as manufacturer, 
dealer, importer and agent in electrical and mechanical special- 
ties. The officers are: President, John McCloskey; treasurer, 
W. H. Keyes; clerk, J. P. Dorman. The company is the sole 
manufacturer of the Ziegler patent apparatus and specialties. 


POWER IN CHILI.—Duncan, Fox & Co., one of the largest 
British firms doing business in South America, with branch offices 
in many of the principal cities, has purchased 100 hectatres of 
land on the Laja River to establish a hydraulic generating plant 
with the falls of the Laja River. The current is intended for sup- 
plying Consepcion, Talcahuano, Tome and neighboring towns 
with electric light and power. 

ENGINEER WANTED.—tThe city of Nelson, B. C., is ad- 
vertising for an electrical engineer for the civic lighting plant, 
at a salary of $150 per month. Address W. E. Wasson, city 
clerk. 
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FIGURES OF FOREIGN TRADE.—The data issued by the 
Bureau of Statistics of the Department of Commerce and La- 
bor show that the foreign commerce of the United States in 
the first seven months of the current fiscal year amounted to 
$1,752,421,330, or an average of $250,000,000 a month in that 
perod. Should it continue at this rate in the remainder of the 
year, the total foreign commerce for the fiscal year 1906 would 
exceed $3,000,000,000, a figure which has not been reached i 
avy previous year in the history of our foreign trade. In the 
seven months ending with January, imports have increased 
$70,000,000 over the corresponding months of the preceding fiscal 
year, and exports have increased $155,000,000. Imports in the 
seven months ending with January, 1906, were $6095,764,566, 
against $625,914,513 in the corresponding months of last year, 
and exports were valued at $1,056,656,764, against $901,190,026 
in the same months of last year. This gives a larger total of 
imports, and a much larger total of exports than in the same 
months of any preceding year. Imports, which had never touched 
$100,000,000 in a single month prior to 1905, except on one or 
two occasions as a result of prospective tariff changes, exceeded 
that sum in six of the twelve months ending with January, 
while exports exceeded $100,000,000 in each of the twelve months, 
and in December lacked but a few thousand dollars of touch- 
ing the $200,000,000 line. The increase in importations occurs 
chiefly in manufacturers’ materials and finished manufactures, 
while the increase in exportations occurs chiefly in agricultural 
products and manufactures. 


THE GOULD STORAGE BATTERY COMPANY, of 
New York City, has just opened a branch office in the Crossley 
Building, San Francisco, Cal., to meet the demands of its rapidly 
increasing business on the Pacific slope. The new branch is in 
charge of Mr. E. C. Sharpe, formerly connected with the John 
A. Roebling’s Sons Co. The Chicago office, in the Rookery 
Building, has secured the services of Mr. R. H. Watson as an 
addition to its corps of engineers. Mr. Watson has been con- 
nected with the Gregory Electric Company, of Chicago, and is 
well known in the Middle West. A new addition has also been 
made to the force of engineers in the main office of the Gould 
Co., at 1 West Thirty-fourth Street, New York City, in Mr. 
H. N. Powers, who, until recently, was sales manager of the 
American Automatic Switch Company. Mr. Powers was for- 
merly associated with Mr. Thomas A. Edison, and served in 
the engineering department of the General Electric Company. 


ORDERS FOR TURBO-GENERATORS.—During the first 
two weeks in February the Westinghouse Machine Company took 
some of the largest orders that were ever awarded to the East 
Pittsburg works since the Westinghouse-Parsons steam turbine 
was introduced. Among these orders were: Phosphate Manu- 
facturing Company, of Lakeland, Fla.; Columbia Electric Street 
Railway, Light & Power Company, of Columbia, S. C.; Citizens’ 
Light & Power Company, of Adrian, Mich.; Pennsylvania Light 
& Power Company, of Allegheny, Pa.; E. J. Dupont Company, 
of Wilmington, Del.; the Kennebec Light & Heat Company, of 
Augusta, Me. 


MILWAUKEE SINGLE-PHASE ROAD.—The Milwaukee 
Electric Railway & Light Company has recently placed an order 
with the General Electric Company for single-phase apparatus 
for the equipment of two extensions which the company is build- 
ing. One of these extensions is from the present terminal of the 
Waukesha Beach line on Pewaukee Lake to Oconomowoc, and 
the other is an extension of the Muskego Lakes line from Mus- 
kego Center to Mukwonago and East Troy. The company has 
adopted single-phase electrical equipment for these outlying lines 
to avoid the necessity of additional power houses or sub-stations. 


MILL FOR ALUMINUM SHEET.—The McClintic-Marshall 
Construction Company has been awarded the contract for the 
Pittsburg Reduction Company’s sheet mills at Massena, N. Y. 
This plant will be operated in connection with the works at 
New Kensington, but the latter plant may be moved to Massena. 
The new mill will be the largest in the world. and will be used 
for the manufacture of aluminum sheets. The enormous elec- 
trical development at Massena, on the St. Lawrence River, has 
already been very fully described in these pages. 


LARGE SIGNAL ORDERS.—The Union Switch & Signal 
Company, of Swissvale, Pa., has announced the booking of 
$2,000,000 in orders since January I, an amount equal to the 
business it heretofore did in an entire year. This increase has 
resulted in the addition of new machinery at the factory. Most 
of the orders call for electric and automatic signaling devices. 
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Financial Intelligence. 


THE WEEK IN WALL STREET.—The stock market was 
irregular and at times displayed liquidating tendencies. It re- 
ceived professional support, however, despite the adverse factors 
which came to the front during the week, such as the railroad 
rate bill, the proposed drastic insurance legislation at Albany and 
the Supreme Court decision as to the right of railroad companies 
to mine and deal in coal. At the close of the week renewed 
strength developed in part of the list in spite of the cloudy 
Moroccan situation. The favorable news regarding the iron and 
steel situation failed to stimulate activity in the United States 
Steel stocks, and the industrials as a group were somewhat neg- 
lected. In the electric list there are no marked changes and com- 
paratively little business was done. In the traction group Brook- 
lyn Rapid Transit was the only stock that showed any activity, 
155,000 shares having been sold at prices ranging between 7834 
and 83, the last quotation being 82%4, which is a net gain of 25% 
points. Metropolitan Street Railway declined 34 point, closing 
at 116, while Interborough Rapid Transit (on the curb) made 
a gain of %, the closing quotation- being 22 Inter-Met. com- 
mon closed at 53 and 4%s at 92! Allis-Chalmers common lost 
14 point and preferred 2%, the closing prices being 217 and 59%, 
respectively. General Electric, starting from 170, advanced to 
172%, but receded and closed at 170%, which is a net gain of 
14 point. Western Union is a fraction higher, closing at 93%, but 
American Telephone & Telegraph is down 1 point, the closing 
quotation being 140. New York & New Jersey Telephone is 
quoted at 15514. Bothgssues of American Locomotive are slightly 
higher, common closing at 73 and preferred at 11614. Business 
on the curb market was irregular, with a general downward ten- 
dency, but with occasional rallies. Following are the closing 
quotations on the Stock Exchange on February 27: 

NEW YORK 


Feb, 20 Feb, 27 Feb. 20 Feb. 27 
Allis-Chalmers Co...... 22% 224% General Electric............ 1714 169% 
Allis.Chalmers Co. fd... 6134 «©5946 Hudson River Tel.. i. Be 3 
American Dist. Tel.... ——— 37 = Interborough ae Tran. 2283 ... 
American Locomotive....... 72 713% Mackay Cos..... : 59 814 
American Locomotive pfd. 1164 1164¢ Mackay Cos pfd.. mee 74 74% 
American Tel. & Cable.. 80 ae OS =e” ee sual me 
American Tel. & Tel........ 1404¢ 13846 Metropolitan St. Rv....... 117% 
Brooklyn Rapid Transit.... 81 / 2 SS Be eS eae o Z 
Munctric Boat. ......... 2 os 25 25 Western Union Tel...... 93% 93% 
Electric Boat pfd ......... . 60 60 Westinghouse com..... ... 1614g 162 
Electric Vehicle .... ....... 7 17 Westinghouse pfd....... .. .. Ress 
Electric Vehicle pfa LE tnasitn 19 19 

BOSTON 

Feb 20 Feb. 27 Feb. 20 Feb. 27 
American Tel. & Tel........ 140% 1387, Mass. Eler. Ry. pfd....... 68 87 
Cumberland Telephone..... 11734 118 Mexican Tele »phone x m 434 
Edison Elec. Illum.. bas. “xa New England Telephone.. ... 1364 
General Electric ... cae ee Western Tol. & Tel. : ve cea 
Os OS eee "1934 Western Tel. & Tel, ‘pfd.. 93 , 

PHILADELPHIA 


Feb. 20 Feb. 27 Feb. 20 Feb, 27 
American Railways.......... 524 Phila. Flectric ............. s 
Elec, Co. of America........ 11% Phila. Rapid Trans...... ; oy 31% 
Elec. Storage Battery.......  .. 79 ©=Phile. Traction............ os ; 
Elec, Storage Battery pfd... Seats 
CHICAGO 


Feb. 20 Feb. 27 Feb, 20 Feb. 27 
Chicago City Ry....,...... 190 National Carbon............ 86 86 
Chicago Edison......... ss National Carbon pfd....... U7 119 


Union Traction.......... 


Chicago Subway...... 
Union Traction pfd........ 


Chicago Tel. Co.......... ae , P 
Metropolitan Elev. com 29 27% 
* Asked, 


PUBLIC SERVICE CORPORATION.—President Thomas 
N. McCarter has formally admitted that plans are being carried 
out for strengthening the finances of the Public Service Cor- 
poration. It is stated the negotiations contemplate the pur- 
chase by J. P. Morgan & Co. of $8,300,000 of the new $12,500,000 
stock which the Public Service Corporation arranged to issue 
at the next annual meeting and the acquisition by the United 
Gas Improvement Company, which holds one-fourth of the 
stock now outstanding, of a sufficient amount to give that cor- 
poration $8,300,000 of the total issue of $25,000,000. This would 
leave the Prudential-Fidelity interest, or the Newark investors, 
with $8,400,000 of the total. 

MERGING CHICAGO “L” ROADS.—When merged the 
elevated electric railroads of Chicago will constitute a notable 
system with no mean capitalization. Their present extent is 
105 miles, but this will be 130 when the South Side and North- 
western extensions are completed. The roads have $51,023,800 
in common and preferred stock, and $49,304,150 in bonds. 

CINCINNATI GAS & ELECTRIC.—The Cincinnati Gas & 
Electric Company has voted to increase its capital stock from 
$31,000,000 to $36,000,000, the proceeds of the sale of the addi- 
tional stock to be used to extend the natural gas service and 
the electric lines. 








. 


——— 
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ACQUISITION OF PHILADELPHIA COMPANY.—Ofi- 
cial announcement is made of the plan by which the United 
Railways Investment Company, of San _ Francisco, will 
acquire control of the Philadelphia Company, of Pittsburg. The 
plan does not contemplate the purchase, at present at least, 
of the entire capital stock of the Philadelphia Company, but only 
of 320,000 shares of the common stock, which represents a con- 
trolling interest. According to the official statement the United 
Railways Investment Company will exchange $37.50 (face value) 
in first lien collateral trust twenty-year 5 per cent. sinking fund 
bonds and $20 (par value) of investment company common 
stock for each share (par value of $50) of the Philadelphia 
Company common stock, included in the 320,000 shares to be 
purchased. Under arrangements with Ladenburg, Thalmann 
& Co., a syndicate has been formed to acquire from any depos- 
iting Philadelphia Company stockholder the common stock of 
the investment company so payable to such depositor, at a sum 
equal to $95 a share, so that each depositing Philadelphia Com- 
pany common stock shareholder may receive, if he prefers, for 
each share of Philadelphia stock $37.50 in 5 per cent. bonds 
and $19 cash. 

PURCHASE OF SCHENECTADY RAILWAY—The stock- 
holders of the Delaware & Hudson Company have authorized 
an increase of $7,000,000 in the company’s capital stock to make 
effective the convertibility clause in the proposed issue of 
$14,000,000 4 per cent. ten-year gold debenture bonds. The pro- 
ceeds of these bonds will be used to refund to the company’s 
treasury the money spent for the half interest acquired in the 
Schenectady Railway Company, to pay for the stock of the 
United Traction Company of Albany, recently acquired by the 
Delaware & Hudson Company, and in addition to provide funds 
for improvements upon the company’s lines in Pennsylvania. 
The debentures which are to be issued may, at the option of the 
holder, be converted into the company’s stock at 200 at any in- 
terest period between June, 1907, and June, 1912. Up to June, 
1912, the new stock authorized is to be held available for issu- 
ance against the surrender of the convertible bonds. After that 
date the Board of Managers is authorized to apportion the 
stock pro rata among the stockholders, or may otherwise dis- 
pose of it, but in no case is the stock to be disposed of for 
less than par. The Delaware & Hudson Company now has out- 
standing $40,900,000 of stock. 

NATIONAL CARBON REPORT.—tThe steady growth of 
the carbon industry would indicate that although the introduc- 
tion of inclosed arcs may have checked the increase in the light- 
ing field, other demands for carbon have sprung up, more than 
compensating. The annual report of the National Carbon Com- 
pany proves this. It is for the year ending January 31, 1906. 
The income account compares as follows: 








: : 1906. 1905. 1904. 1903. 
Wet earnings. .....+scsc.es $890,764 $846,307 $736,441 $594,371 
Preferred dividends........ 315,000 315,000 315,000 315,000 

Balance ........-sseeeee $575,764 $531,307 $421,441 $279,371 
Common dividends......... 192,500 82,500 Lianne Smaak 

ES eee eC ee $383,264 $448,807 $421,441 $279,371 
Charged off, deprec., etc.... 353,513 383,336 280,429 256,637 
Surplus for year..........- $29,751 $65,471 $141,012 22,734 


The company has $4,500,000 of preferred stock and $5,500,000 
of common. 

AMERICAN DISTRICT TELEGRAPH.—The American 
District Telegraph Company of New Jersey, which represents 
the consolidated “mesenger” business of the leading cities, has 
issued its annual report for the year ending December 31, 1905. 
The capital stock of the company is $9,754,785. The business 
shows as follows: 

















1905. 1901. Changes. 
NSPE EEE OER TCE CeCe $2,534,697 $2,389,971 Inc. $144,726 
Expenses ...... er 1,842,879 1,691,176 Inc. 151,703 
ied en ee eae fe $691,818 $698,795 Dec. 6,977 
SR es oan Fats 390,049 389,959 Inc. 90 
ee eT $301,769 $308,836 Dec. $7,067 
Previews surplus ...60ccssese 55,871 111,338 Dec. 55,467 
NE MO x 5 aca'e toe = $357,640 $420,174 Dec. $62,534 
\ppropriation for constructing 
new equipment, etc. ....... 310,832 364,303 Dec. 53,471 
oe ee $46,808 $55,871 Dec. $9,063 
EDDY ELECTRIC COMPANY RECEIVERSHIP 


WOUND UP.—Norman McD. Crawford has filed in the Su- 
perior Court his final account as receiver of the Eddy Electric 
Company, of Windsor, Conn. The account was approved and 
Judge Wheeler issued an order winding up the receivership. 
The declaration of a final dividend of 334 per cent was ordered, 
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making total payments of 4834 per cent on the allowed claims. 
When the company went into the hands of a receiver in 1902 
its liabilities aggregated $100,000, and the appraised value of 
its assets at the time was about $35,000. The largest creditor 
was the City Bank of Hartford, whose claim was $42,000. The 
business of the company has been taken over by the Eddy Manu- 
facturing Corporation, which is controlled by the General Elec- 
tric Company. 


GREAT TELEPHONE GAINS.—The annual report of the 
Chesapeake & Potomac Telephone Company, presented February 
19 by President U. N. Bethell, shows wonderful gains in the 
territory. The stations in the city of Washington, January I were 
21,202, a gain of 38.4 per cent; in Baltimore, 23,285, a gain of 
48.7, and elsewhere 8,133, a gain of no less than 78.9 per cent. 
The total revenue was $1,953,735, the expenses were $1,464,545; 
the interest charges, $281,169, the depreciation account $147,160, 
and the credit balance to surplus $60,859. The additions to the 
construction account in 1905 amounted to $1,017,361. A great 
deal of new work is still to be done and land has been secured 
for new buildings in Washington. Mr. F. H. Bethell is the gen- 
eral manager of the company. 


N. Y. & N. J. TELEPHONE.—The annual report of the 
company shows total gross income of $6,217,288 and total ex- 
penses of $4,575,845, a gain in each case of about one million 
over the previous year. The gain in subscriber’s stations in 
Long Island in 1905 was 17,066, and in New Jersey 14,659, or 
31,725, and the grand total for the whole territory at the be- 
ginning of this year was 112,049, of which 56,610 were on 
Long Island. The company has a capital stock of $17,360,000 
and general mortgage bonds of $1,250,000. The surplus at the 
end of the year was $3,997,828. 

TELEPHONY IN PENNSYLVANIA, as in other States, 
shows a rapid and enormous growth. A list of eleven com- 
panies exhibit this year $72,210,000 capital stock and $21,050,000 
bonds authorized, whereas the amounts last year were $19,810,- 
000 and $3,635,000. The Bell Telephone Company of Philadel- 
phia, which has been authorized to raise its capital from $16,000,- 
000 to $30,000,000, had in 1900 a capital of only $6,000,000 au- 
thorized. The new stock to be issued will be $14,000,000 in 
the shape of 280,000 shares of the par value of $50 each. The 
issue of the new stock is left, as to time and price, to the discre- 
tion of the directors. 

UNITED STATES TELEPHONE.—The United States Tel- 


ephone Company has issued its annual report for the year ended 
December 31, 1905. The income account compares as follows: 


1905. 1904. 1903. 1902. 

OE OR TR ORT eT Rr re $479,463 $418,308 $379,235 $306,069 

WME, SG cases case ueemeneee 168,858 152,168 139,957 123,081 

Cee, IROOME.. 60 bai ieee wees 6,831 Scamasts 319 29 
Sur. ov. chgs., resv., dep., 

Oa, De Naissasdeos®oeses 41,481 40,154 37,110 23,235 


The company has a capital stock of $500,000 preferred, $2,000,- 
000 common and $2,260,000 mortgage bonds. 


STOCK FOR EMPLOYEES.—The Michigan State Tele- 
phone Co., at the suggestion of President W. A. Jackson, re- 
cently extended to its employees an opportunity to buy the pre- 
ferred stock. No new stock was issued, but several hundred 
shares was gradually bought up in the Boston market and sold 
to the employees at 90, or 5 points under the present market 
price. About $60,000 worth of stock was taken. It is the 
policy of the company to allow its employees to make invest- 
ments in the securities under the most favorable terms. 


NEW WESTINGHOUSE BONDS.—It is officially announced 
that the shareholders of the Westinghouse Electric & Manufac- 
turing Company have exercised their rights to subscribe to the 
new issue of bonds to the agg? egate of $7,109,800, equivalent to 
85 per cent of the amount available, which would have been 
greatly exceeded had important shareholders been able to se- 
cure more than their pro rata amount. The remainder, pur- 
chased by Kuhn, Loeb & Co., amounts to about one-eighth of 
the application for participation by the underwriting syndicate. 


DIVIDENDS.—Directors of the Butte Electric & Power Com- 
pany have declared a dividend of 5 per cent on the preferred 
stock for 1906, payable in quarterly installments of 11%4 p¢r cent 
each on the first days of May, August and November, to stock- 
holders of record on the 26th day of the months preceding the 
payments. The directors have also declared a dividend of 1 per 
cent on the common stock, payable March 15, to stockholders of 
record March 10. 
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Construction Notes. 


PHGENIX, ALA.—Warren Williams, Mayor, writes that at some fu- 
ture time it is proposed to construct an electric light plant, but nothing 
definite has yet been done. 

MOBILE, ALA.—Harry Pillans is behind a project to build a new 
street railway system here and has secured a franchise for this purpose 
from the General Council. It is stated that Capt. J. T. Jones, of Gulf- 
port, Miss., is associated with Mr. Pillans in this undertaking. 

MOBILE, ALA.—George S. Leatherbury, Jr., Anthony Vizard and 
others have acquired an option on the Bay Shell Road, Mobile’s famous 
driveway, and it is reported that they contemplate building thereon an 
electric railway to extend along the Mobile Bay shore to Dog River with 
such further extensions as conditions may warrant. 


BENTONVILLE, ARK.—An electric railway is proposed between 
Siloam Springs and Bentonville. Dr. Higley is largely interested. 

STAMPS, ARK.—The Telephone Company has decided to erect at once 
a building suitable to the needs of a telephone system to accommodate a 
population of 5,000. 

PINE BLUFF, ARK.—The Pine City Electric Company is increasing 
its facilities in order to provide for its growing business. John Bloom 
has recently acquired an interest in the company, having recently resigned 
his position as city electrician. 

SAN FRANCISCO, CAL.—The United Railroads will build a direct 
car line westward to the Ocean Beach. by August 1. 

ANAHEIM, CAL.—Edward B. Merritt, City Clerk, writes that an elec- 
tion will be held on April 14 to vote on issuing bonds for water works and 
electric light plant. 

GALT, CAL.—That Galt is to have electric lights is now nearly an 
assured fact. Contracts are being signed with the agent of the American 
River Electric Company. 

REDWOOD CITY, CAL.—Charles F. Grondona has applied to the Board 
of Supervisors of San Mateo County for a franchise to supply gas and elec- 
tricity within and in the vicinity of the town of Pescadero. 

SAN FRANCISCO, CAL.—The new plans for the Geary Street, Park 
& Ocean Railway have been approved. Bids for the reconstruction of 
the line will soon be called for. The cost of the work is estimated at 
$328,000. 

REDLANDS, CAL.—The papers showing an increase in the capital 
stock of the Redlands Southwestern Home Telephone Company from 
$50,000 to $100,000 have been filed with the County Recorder at San 
Bernardino. 

WOODLAND, CAL.—The Yolo County Consolidated Water Company 
has closed a deal whereby it acquires complete control of the waters of 
Clear Lake and its water power possibilities, which are said to be of 
considerable magnitude. 

LOS ANGELES, CAL.—The Home Telephone Company of Los An- 
geles has purchased a piece of property in the business center where 
additional equipment costing $1,000,000 will be installed. The company 
will soon begin the construction of its plant in Oakland and expects to 
secure a franchise in San Francisco shortly. 

PLACERVILLE, CAL.—Work has been commenced on the American 
River Electric Company’s new dam near Mosquito. The dam will be 40 
feet high and 600 feet long. The dam is to be built of earth and will 
be 264 ft. wide at the bottom and 20 ft. wide at the top. It will take two 
months to complete the work. The dam will hold between 17,000,000 and 
18,000,000 gallons of water. 


SACRAMENTO, CAL.—The American River Electric Company is an 
electric power company, organized a few years ago for the purpose of 
bringing electric power into the valley towns from a point in El Dorado 
County. It has been decided by the directors of the company to create 
a bonded indebtedness of $1,000,000, by issuing bonds payable in thirty 
years at the rate of 5 per cent. Bonds in the denomination of $1,000 
each are to be issued. These bonds will be secured by a mortgage upon 
all property, real and personal, belonging to the electric company. 


SAN FRANCISCO, CAL.—The Snow Mountain Water & Power Com- 
pany, which was recently incorporated here, will take over the interests 
of the Eel River Power & Irrigation Company. The latter concern has 
been working for a year on an electric power system for the transmission 
of current 18 miles to Ukiah. The machinery has been ordered and a 
10,000-hp plant is expected to be in operation by next November. The 
new corporation will be prepared to operate on a larger scale and extend 
the lines to increase the rather limited market to be reached under the 
original plans. All but 800 feet of the 6000-ft. tunnel, which will con- 


duct the discharge water from the power plant into the Russian «River, 
has been bored. 

SANTA CRUZ, CAL.—The Bay Counties Power Company is surveying 
for a power-transmission line from Santa Clara Ridge to Boulder Creek, 
and thence down San Vicente 


Creek to the new $3,000,000 cement 


plant of the Napa Company’s works on the cost. Surveys are also under 
way from one of the Santa Clara stations of the Bay Counties Company 
for a power line over Big. Basin Ridge into Boulder Creek. The plans 
of the Bay Counties Company are said to include the absorption of the 
private electric light plant in Boulder Creek, and the citizens of Boulder 
Creek are furthering a plant to light the new highway into Big Basin 
Park with electricity. This road is eight miles in length, and if this 
plan goes through it will be the longest country road lighted with elec- 
tricity in the State. 

SAN FRANCISCO, CAL.—Fire broke out in the central station of the 
San Francisco Gas & Electric Company early on February 22. The 
blaze started in a new addition to the building, where new dynamos were 
being installed. The building contained a number of crude oil and gaso- 
line tanks, and explosion after explosion followed, but fortunately within 
heavy brick walls, and none of the firemen was hurt. The interior new 
section of the building was burned out completely. The building was 
the source of electric light and power for the central portion of the city, 
and all the downtown streets and buildings were in darkness, save where 
gas fixtures were in working position. The fire also shut off all down- 
town telephone service and played havoc with the service of the telegraph 
company. Many wires running out of the city were rendered useless. 
The loss will be large. 

BOULDER, COL.—J. J. Henry, of Denver, who is reported to hold an 
option of the Boulder Electric Company, has secured a franchise from 
the County Commissioners for poles and transmission wires on county 
roads. 

FLORENCE, COL.—The City Council has granted to Thomas Robin- 
son, of this city, a 25-year franchise to construct an electric railway in 


Florence, which is intended by the promoter to connect with several 
towns of the county. The franchise is not to conflict with the one 
granted F. S, Granger, work on which will commence March 1. Mr. 


Robinson says he expects to extend the road to Pueblo eventually. 

NORWICH, CONN.—The plans will be completed soon for the new 
telephone building to be erected in this city by the Southern New England 
Telephone Company. 

EAST HARTFORD, CONN.—The Glastonbury Power Company will 
offer a bid for the city lighting when the present contract of the Hartford 
Electric Light Company expires. 

WILLIMANTIC, CONN.—Civil Engineer Miner and three assistants, 
of the New York, New Haven & Hartford Railroad Company, are in the 
city to survey the proposed electric railway between Willimantic and Cov- 
entry, the rights of which the New York, New Haven & Hartford Com- 
pany purchased a short time ago from the Willimantic Traction Com- 
pany. 

NEW BRITAIN, CONN.—Chairman Frank L. Traut of the commit- 
tee on iighting, states that the committee will recommend to the Concii 
that the city be lighted the coming year on an all-night and every-night 
schedule, instead of the moonlight schedule, which has been followed in 
New Britain for many years. The committee is of the opinion that 
because of the better rates the city will make for its lighting the differ- 
ence in the total cost to the community will not be perceptibly greater 
than heretofore, while the service will be much more adequate. 

SOUTH MANCHESTER, CONN.—The Consolidated Railway Company, 
the new owners of the Hartford, Manchester & Rockville Tramway Com- 
pany, has had representatives at the power station located on the west 
side of the South Manchester Railroad tracks and north of West Center St. 
They have gone over the machines and have looked into the amount of 
land owned by the company on which it might be possible to extend the 
power station. The water power was given consideration and every detail 
looked after. An inventory was made of all the machines and apparatus 
and reported to the New Haven office. This investigation has given 
rise to the report that the company intends to increase its plant here and 
furnish power for all of the trolley cars on the east side of the Con- 
necticut River. 


WASHINGTON, D. C.—An expenditure of over $75,000 has been de- 
cided upon by the Washington Railway & Electric Company for the con- 
struction of a large electric power plant. 


WASHINGTON, D. C.—Bids will be received until March 13 at the 
Bureau of Supplies and Accounts, Navy Department, Washington, D.. C., 
to furnish at the Navy Yards at Portsmouth, N. H.; Boston, Mass.; New- 
port, R. I.; New York, N. Y.; League Island, Pa., and Norfolk, Va., a 
quantity of naval supplies as follows: Schedule 383, incandescent lamps, 
electrical supplies and conduit couplings. Applications should designate 
the schedule by number. H. T. B. Harris, Paymaster-General, U. S. N. 

AUGUSTA, GA.—This city is reported to be considering the construc- 
tion of a municipal electric light plant. 


ATLANTA, GA.—The Atlanta Telephone Company will build a new 
exchange. 

ROME, GA.—The contract for building the new telephone exchange for 
the Southern Bell Telephone & Telegraph Company, to be built on Broad 
Street and Foyrth Avenue, have been awarded to T. C. Thompson & Bro. 
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SENORIA, GA.—J. B. McCrary, of Senoria, will install a 100-kw Allis- 
Chalmers 2300-volt generator with belted exciter at Ocilla, Ga., to be driven 
from a Reliance engine, 14 x 24 in., designed for right-hand drive, The new 
unit will be used for lighting purposes at Ocilla. 

ATLANTA, GA.—The North Georgia Electric Company, through Gen- 
eral A. J. Warner, has notified Mayor Jamés G. Woodward that the com- 
pany would accept the franchise granted by the city to the company for 
doing an electric lighting and power business in Atlanta and the written 
acceptance has been filed with the city attorney by the North Geoergia 
Electric Company instead of the Southern Light & Power Company, as the 
latter company did not have a Georgia charter. 

COLUMBUS, GA.—The Columbus Electric Company, which was re- 
cently organized to take over the North Highland power plant and riparian 
rights of the Columbus Power Company, property of the Chattahoochee 
Falls Company, of North Columbus, and the property of the Coweta 
Power Company, is arranging to build at once a steam plant of 3000 
hp as an auxiliary to the North Highlands power plant. A dam will 
be constructed capable of developing 15,000 hp in addition to that of 
the steam plant. The power thus developed will be utilized to operate a 
large paper mill and other industries about to be started. 

WARDNER, IDAHO.—The Bunker Hill & Sullivan Mining & Constr. 
Company, of Kellogg, Idaho, which operates the local electric light plant, 
contemplates installing a‘ large storage battery equipment for 500-volt ser- 
vice. S. A. Easton, Kellogg, Idaho, manager, 

THOUSAND SPRINGS, IDA.—lIt is stated that a power plant is to 
be erected at Thousand Springs, Lincoln County. Work will begin in 
the spring. Material is already being placed on the ground. The three- 
foot pipe is being hauled from Grand View. Thousand Springs is owned 
by Attorney Guy C, Barnum of Shoshone. 

PAYETTE, IDAHO.—The Idaho Light & Power Company, recently 
organized and incorporated for the purpose of developing power from 
the Payette River for transmission to Payette, Weiser, Ontario and other 
places, is preparing to begin active work as soon as the weather will 
permit. The ditch will leave the river at a point 13% hmiles above 
Payette and will run down the valley to within about 4 miles of Payette. 
At this point the water will have a drop of about 40 feet back into the 
river. Here the plant will be located and it is expected to develop 
2500 hp. 

SHOSHONE, IDAHO.—Representatives of the Byllesby Engineering 
Company, of Chicago, have been here examining the feasibility of a power 
plant of 40,000 hp. They state that it is their opinion that there is 
plenty of water in the rivers near Shoshone to generate the power and 
run the plant during the high-water season, but they are doubtful of there 
being sufficient during the summer when so much water is used for irri- 
gation purposes and the streams are low. Should it be found that suffi- 
<ient water can be had the year round to run a 30,000-hp plant, they 
will build. It is proposed to transmit electricity from Shoshone to Pcca- 
tello, Ogden, Salt Lake City and other points for lighting and other pur- 
poses. A large amount of money is involved in the project if it goes 
through. 

PEORIA, ILL.—Work has been started on the construction of the 
large power house of the Interurban Company. 

WILLIAMSFIELD, ILL.—Williamsfield Trunkline Telephone Company 
has increased its capital stock from $1,000 to $2,000. 

PETERSBURG, ILL.—The Petersburg Electric Light Company is con- 
templating changing to an enclosed-arc street lighting system. R. H. 
Abbott, manager. 

CARBONDALE, ILL.—A certificate has been filed by the Farmers’ 
League & Community Telephone Company, increasing its capital stock 
from $2500 to $5000. 

HILLSBORO, ILL.—The McKinley syndicate has bought the franchise 
for the proposed electric railway line between Springfield and Lincoln, and 
the line will be built this summer. 

SALBROOK, ILL.—The Saybrook Electric Light, Heat & Power Com- 
pany is contemplating putting in a water works system, also a_ heating 
system this season. R. N. Cooper is manager. 


LINCOLN, ILL.——The village board of trustees, at its regular monthly 
meeting, granted C. A. Scott a franchise to extend what is known as 
the Farmers’ Telephone line into the village. 


I: ILLSBORO, ILL.—At the City Council meeting of Coffeen, a 20-year 
plant was discussed at the same meeting and the plan of securing lights 
from the Edison Company of Brooklyn was also considered. 

URBANA, ILL.—Proposals will be received by the University of Illi- 
nois until 10 a. m. March 5, 1906, for the general contract work, for the 
heating, for the plumbing, and for the electric work of the auditorium to 
be erected on the grounds of the university. S. A. Bullard, Chairman of 
Committee on Buildings and Grounds. 

WINDSOR, ILL.—T. Lefforge, of Windsor, writes that he proposes 
constructing an electric light plant at a cost of $7,000. 

ALTON, ILL.—The Star Telephone Company, of Upper Alton, and 
the Bell Telephone Company, have consolidated, and connection between 
the two lines was established February 20 at Upper Alton. The capital 
stock of the new concern will be increased materially. 

REDKEY, IND.—Earl Coble is interested in the construction of an 
electric light plant. 

SHELBYVILLE, IND.—A company has been organized here, with C. 
W. Bouslog as president and J. C. Wink, secretary, to construct water 


and light plants. 


* 
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RICHMOND, IND.—C. H. Rogers, superintendent of the municipal elec- 
tric light and power plant, writes that it is planned to install a 750-kw 
unit this season. 

MOROCCO, IND.—W. B. Harpole, proprietor of the Morocco electric 
light plant, expects soon to put in a 1roo-kw generator and a 125-hp Corliss 
engine and to rebuild the plant. 

WARREN, IND.—Columbus Harrold has asked for a franchise to in- 
stall a telephone plant in the town of Warren. The franchise is for 
fifty years and the wires are to be placed in alleys wherever possible. 

BRAZIL, IND.—President McKay, of the Indianapolis & Ohio Valley 
Traction Company, has been in the city making preparations for the sur- 
vey of the two branch lines which the company has decided to build. 


WYNNEWOOD, IND.—J. O. Swingley, Mayor, writes that the date for 
the opening of bids for the construction of a combined system of water 
works and an electric light plant has been extended from February 14 
to March ro. 

TERRA HAUTE, IND.—The Citizens’ Independent Telephone Com- 
pany has been reorganized. A bond issue of $1,000,000 was ordered, the 
first $200,000 of which is to pay for the West Terre Haute plant taken 
over recently and for extensive improvements. 

PRINCETON, IND.—C. F. Stevens, who has been connected with the 
Princeton Independent Telephone Company since it was organized, has 
sold his interest here and at Hazleton and will put in an extensive system 
through the country east of this city, with the central exchange at Oak- 
land City. A new independent system will soon be installed at Evansville 
and these lines will be connected with that city. 

FORT GIBBON, I. T.—Sam. J. Brown, W. H. Rosekrans and other 
Chicago capitalists have made application for an electric power and light 
franchise at this point. 

REINBECK, IA.—The electric light plant here was recently destroyed 
by fire. 

ESSEX, IA.—The Electric Light & Power Company has decided to re- 
build its plant. 

KEOKUK, IA.—The Mississippi Valley Telephone Company is plan- 
ning to rebuild its entire system. 

FREMONT, IA.—W. B. Dunsmore and others have purchased the 
Farmers & Traders Telephone Company. 

CLINTON, IA.—The Iowa Telephone Company will erect an exchange 
building here and a system of underground conduits. 

CRESTON, IA.—Surveyors in the employ of the Creston, Winterset & 
Des Moines Electric Railway Company are in the city making a survey 
of a number of the streets of the city. . 


BURLINGTON, IA.—Extensive improvements are planned by the Mis- 
sissippi Valley Telephone Company of this city. The exchange is to be 
rebuilt with a capacity of 2,0co telephones and the wires will be put 
under ground, 

WAVERLY, IA.—tThe electric light committee is considering plans for 
installing a 1oo-hp boiler and a 250-hp Corliss engine in the municipal 
lighting plant. Part of the old lines will be rebuilt and the system changed 
to three-phase alternating current. 

IOWA FALLS, IA.—The Iowa Telephone Company is conducting an 
the extension of its business in this part of 
towns 


aggressive campaign in 
Iowa this winter. Exchanges are being placed in new cities and 
as fast as the work can be accomplished. 

OSAGE CITY, KAN.—tThe city is figuring on installing a $15,000 elec- 
tric light plant. 

BELLEVILLE, KAN.—This city is going to vote on bonds this spring 
to establish an electric light plant. 

CHANUTE, KAN.—This city is to have a street railway system. R. C. 
Rawlings has accepted the city’s terms. 

CHAPMAN, KAN.—W. J. Schaffer is preparing to install an electric 
light plant in Chapman in connection with his mill business. 

HUTCHINSON, KAN.—The Hutchinson Water, Light & Gus Company 
is improving its electric light plant, spending about $75,000. 

HUTCHINSON, KAN.—The Hutchinson Interurban Railroad Company 
expects to construct about eight miles of track within the city, which 
will be extended as the business requires. 

WICHITA, KAN.—It is said that the Wichita Railroad & Light Com- 
pany has recently purchased a site here upon which an electric power 
plant will be erected at an estimated cost of $200,000. 

COLUMBUS, KAN.—It is stated here that the Mineral Cities Electric 
Railway Company will start construction work here within*a month on a 
new electric line to Pittsburg through Mineral and Cherokee, 

SALINA, KAN.—A franchise for an electric street railway system 
here has been given to E, S. Allnut, of Pueblo, Col., who some time ago 
asked for a franchise from the city for the construction of an electric 
street railway, 

WICHITA, KAN.—The United Electric Company, of Wichita, recently 
purchased for the United Sash & Door Company, also of Wichita, an equip- 
ment of twenty Allis-Chalmers motors for direct driving the various wood- 
working machines. 
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IOLA, KAN.—Several improvements are being made on the system of 
the Iola Railroad Company by Lee Massengale, who recently assumed 
charge as general manager. The capacity of the power plant is being in- 
creased by the addition of a Russell engine, direct-connected to a 200-kw 
Walker generator. 

PITTSBURG, KAN.—The extension of the electric railway line of 
the Pittsburg Railway & Light Company is now practically completed to 
Weir City, 10 miles southwest of Pittsburg, and 614 miles beyond Chicopee, 
the former terminus of the line. A further extension south from Weir 
City to Columbus, 13 miles distant, is now being built. A power house to 
contain one 300-kw direct-current generator is being erected at Scommon. 

BATON ROUGE, LA.—Work has begun on the construction of the new 
telephone exchange for this city. 

RAYNE, LA.—The Town Council has decided to 
works, electric light plant and improve the streets in 

YARMOUTH, ME.—John A. Jones, city 
completed survey and plans for a connecting link between the Portland 
& Yarmouth and the Portland & Brunswick Electric Railways at Yar- 
mouth. 

CENTREVILLE, MD.—The Chestertown Electric Light 
submitted a proposition to establish an electric light system here. 


extend the water 
South Rayne. 


engineer of Portland, has 


Company has 


HYATTSVILLE, MD.—The House has passed the bill authorizing this 
city to issue $12,000 bonds for a municipal electric light plant. An elec- 
tion will probably be held in March or April to vote on the same. 


PITTSFIELD, MASS.—The Pittsfield Street Railway Company has 
just signed a contract for a new power house to cost $125,000. 

TAUNTON, MASS.—Alderman Bent, of Ward Four, has had a con- 
ference with East Taunton residents in regard to the prospective movement 
for an extension of the electric light system to that village. 

MANSFIELD, MASS.—The electric light commissioners estimate that 
the income of 1906 will show an increase of over $3,000 over 1905. They 
recommend the addition of a 300-hp unit to the present equipment. 

LUDLOW, MASS.—John Heydt, of Indian Orchard, has purchased the 
Harris mill property which has been idle for some time. It is one of 
the best water powers in this vicinity and can be devoloped to generate 
electricity enough to supply the town. 

EAST BRIDGEWATER, MASS.—A committee was appointed at a re 
cent meeting for the purpose of looking into the feasibility of the town 
securing better street lighting. 

WOBURN, MASS.—The Woburn Board of Public Works has held a 
conference with the Edison Company in relation to a new lighting con- 
tract. The present contract, under the old Woburn company, is based on 
moonlight schedule of about 1,500 hours, at $11,610 per year. The new 
form, presented under a five-year contract, is said to give light all night 
every night, at about 38.25 hours, for $13,930 per year. The city has 90 
are and 374 incandescent lamps. 

COLONIA, MICH.—The Bainbridge Telephone Company has increased 
its capital stock from $2,000 to $10,000 that its scope of work may be 
enlarged. 

BIG RAPIDS, MICH.—The committee on street lighting has been in- 
structed to advertise for bids on street lighting for another term of three 
to five years. 

FORT BRADY, 
Constructing Quarter Master, U. S. A., 
meters in certain buildings here. 


FREMONT, MICH.—Several business men have organized a company 
to secure the right of way and accomplish other preliminary work neces- 
sary to secure the construction of an electric railway. 


MANTON, MICH.—The Independent Telephone Company from Sher- 
man is working this way and the promoters hope to secure enough sub- 
scribers along the road to be able to put their line through next spring. 

LANSING, MICH.—The Michigan Power Company is reported to have 
purchased property on Grand St. and will construct a power house which 
W. S. Schott, of Chicago, IIl., 


March 19 by the 
fixtures and watt- 


MICH.—Bids will be received until 
for electrical 


will cost, with equipment, about $250,000. 
is engineer. 

MANCELONA, MICH.—The Mancelona Electric Light & Power Com- 
pany contemplates changing its plant to operate with alternating current, in 
which case it will be in the market for transformers, meters, and other 
necessary equipment. Fred .Wildi is owner and manager. 


GRAND HAVEN, MICH.—Merchants and 
are awaiting with much interest the decision of the city officials in regard 
to furnishing day power from the municipal light plant. It is 
thought that favorable action will probably be taken in the matter, inas- 
considerable demand for the service. 


manufacturers of this city 
electric 


much as there is 

MORENCI, MICH.—tThe electric light plant now in 
struction at Morenci will be ready for operation shortly.* The contract at 
Morenci calls for 32 are lights and the company will have power for be- 
tween 2,500 and 3,000 incandescents. They will probably furnish light 
for Lyons and Fayette, two good sized towns near Morenci, by extending 
their wires to those places. The last-named towns are eager to enter 
into a contract with the Ohio Valley Company for lighting. 

MANISTEE, MICH.—The petition of William Douglas for permission 
to dam the Manistee River near Sherman, Wexford County, has been 
acted upon favorably by the Board of Supervisors of that county. The 


course of con- 


Manistee River Power Company has been organized to take over the rights 
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given to Douglas, but it is said that the : & Douglas Lumber 
Company of the M. & N. E. Railroad is back of the power company. 
The dam will be about 45 feet high and will raise the water level about 
30 feet, with which head 3000 hp can be obtained. It is planned to 
install three turbo-generators of 1000 hp each. 


DETROIT, MICH.—The prospects for new construction of interurban 
lines in Michigan during the coming year are better than ever before. 
The following is a summary of projects for which plans are in hand 
now: The Detroit-Bay City Traction Company has commenced work on 
its line. The Grand Rapids & Ionia, the Grand Rapids, Belding & Green- 
ville and the Ionia & Owosso lines are part of the interurban system 
which ex-Governors John T. Rich and A. T. Bliss and their associates 
plan to construct. The Lansing-Jackson line is to be a part of the Mills- 
Elliott-Moore system, for which it is proposed to make Lansing the center. 
The same company is planning to extend its line, which is completed 
to Pine Lake, north to Owosso, and some of the right of way and other 
details have been completed for that road. West from Lansing to Grand 
Ledge a line is projected by the Platt Power & Heating Company of 
Lansing. The company has secured a number of water-power rights 
along Grand River, and as soon as the stations are established it pro- 
poses to construct the road. The Kalamazoo, Lake Shore & Chicago 
Traction Company has purchased of the Michigan Central the stretch 
of track between Kalamazoo and Matawan which the steam road abandoned 
when it straightened its main line. The St. Joe River Traction Com- 
pany proposes to construct a line from St. Joseph to Dowagiac, and has 
made application for crossings over the Pere Marquette, near St. Joseph, 
and over the Big Four at Eau Claire... The line from Benton Harbor 
to Niles is one that the South Bend & Southern Michigan Railway pro- 
poses to build as the beginning of a line through to South Bend. Re- 
cently there have been articles filed by a company known as the Kala- 
mazoo-South Bend Traction Company, but nothing is known as yet con- 
cerning its plans. The Detroit, Ann Arbor & Toledo line is one that 
John O. Zabel, of Petersburg, is promoting, and it is said that some work 
has already been done. The line from Owosso to Durand is plamned as 
an extension of the present interurban line between Owosso and 
Corunna, and the company has secured right of way and franchises for it. 


SIMBON, MII N-—tInis city contemplstes issuing bonds for a mu- 
nicipal electric lighting plant. 

BUFFALO, MINN.—The question of constructing an electric light 
plant is under ¢onsideration here. 


KENYON, MINN.—It has been estimated that a municipal electric 


light plant could be constructed here at a cost of $12,000. 


CROOKSTON, MINN.—It is stated that bids will be received until 
March 6 by the Board of County Commissioners for installing a lighting 
plant at the county jail. 


ST. PAUL, MINN.—The Northern Heating & Electric Company, suc- 
cessor to the Northern Manufacturing Company, has applied to the City 
Council for a franchise covering the entire city. 


HASTINGS, MINN.—The City Council has adopted a_ resolution, 
providing for the issue of $50,000 bonds for water works and lighting 
plant, to be submitted to the voters at the coming election. 


MINNEAPOLIS, MINN.—The Northern Manufacturing Company, of 
St. Paul, which has entered the field as a public electric lighting and 
heating concern, filed an amendment to-day to its articles of incorporation. 
The name is changed to the Northern Heating & Electric Company, and 
the capital stock is increased to $1,500,000. 


ST. PETER, MINN.—Officials of the Cannon Valley Telephone Com- 
pany are planning extensive improvements to be made on their system 
the coming summer. They have placed an order for $4,000 worth 
of material to be used in building extensions and will expend large sums 
in remodeling several of their exchanges. 

ST. PAUL, MINN.—The St. Paul Gas Light Company, which recently 
authorized an increase of $1,000,000 in its capital stock, will not spend the 
full amount in improvements right away, but it is expected that within 
one or two years $600,000 will be invested. A large addition to the 
electric light plant on Hill Street has beea decided upon. The building 
for this was commenced last year. A 1500-kw turbo-generator set and 
four boilers of 2,400 hp will be installed, with modern machinery for 


stoking and handling coal. The new Hill Street generators will fur- 
nish alternating current. The Cedar Street power house will oe 
equipped with a new s500-kw motor generator set for direct current. 
Large extensions to the Edison downtown system are proposed. New 


cables will be run, and about a mile of new sandrock tunnels will be 
projected. 

ABERDEEN, MISS.—Additional water and electric light bonds to the 
amount of $20,000 have been sold. 

ABERDEEN, MISS., will install a 250-kw Allis-Chalmers alternator, 
3-phase, 60-cycles, and a 60-kw machine of the same description with belted 
exciters and switchboard complete, recently purchased from the Allis- 
Chalmers Company. 


HATTIESBURG, MISS.—The Home Telephone Company, of Chicago, 
which already has a franchise for a system here, is perfecting plans for 
the construction of the system at once. A force of workmen and engi- 
neers will soon be at work. 

ANACONDA, MONT.—W. H. Reber has petitioned the City Council for 
a franchise for an electric light plant. 
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BUTTE, MONT.—W. H. Reber has asked the city to grant a fran- 
chise for an electric, heat and power plant. 

BUTTE, MONT.—At a special meeting of stockholders of the Butte 
Electric Company, the proposition to increase the stock of the company 
from $2,000,000 to $5,000,000 was carried. Of this new capital only 
$1,000,000 will be issued at once, the balance being held in reserve. 

CLINTON, MO.—This city has voted to issue bonds to the amount of 
$100,000, to construct municipal light and water plants. 


NEW MADRID, MO.—H. B. Day, owner of the New Madrid light, 
heat and power plant, expects soon to install a complete steam-heating sys- 
tem, including a 100-hp boiler, heater, pump, pipe line, steam traps, etc. 

HIGHLAND, MO.—The town of Highland, which is shortly to have a 
railroad, a spur to be run from the Grand Island road at Stout to that place, 
has also granted a franchise to a Chicago man to build and operate an 
electric light plant here, 

ST. LOUIS, MO.—A large factory building is to be erected here for 
the Cram Writing Machine Company. The building will be thoroughly 
equipped with electric power. The company is at present located at 107 
Walnut Street, and A. G. Meier is general manager. 

SPRINGFIELD, MO.—The Springfield Traction Company has been re- 
cently acquired by Eastern interests. The present management will con- 
tinue to operate the system until early in the spring, when the new com- 
pany will assume control and make several improvements. 

BOONVILLE, MO.—Two routes have been suggested for interurban 
lines in this section of the State of Missouri. One runs from Lupus 
on the Missouri River, connecting there with the river route of the Mis- 
souri Pacific, west fifty miles to Sedalia. The other route is from Boon- 
ville, where the two railroads mentioned cross, southeast to California 
in Moniteau County on the main line of the Missouri Pacific, thence south 
to Eldon, intersecting the east and west Rock Island road, a distance of 
about fifty miles. Percy W. Johnson, of Boonville, may be addressed. 


LEXINGTON, N. C.—The town has placed an order for about $3,000 
worth of new electrical machinery to be installed in the city electric 
light plant, including a 100-kw generator. 

LINCOLN, NEB.—The Citizens’ Street Railway Company will begin the 
work of building a street car line in the spring. 

TECUMSEH, NEB.—tThere is some talk here of constructing an elec- 
tric light plant. 


TABLE ROCK, NEB.—This city is to have an electric light plant in 
the near future. J. R. Sutton and others are interested. 

GIBBON, NEB.—The Village Council has granted J, H. Davis & Son a 
franchise for the construction and maintenance of an electric light and 
power plant. 


BRANCHVILLE, N. J.—The Branchville Electric Power, Water & 
Lighting Company (C. H. Chrisman, manager, Branchville) is reported 
to have decided to expend about $15,000 in improvements. 


LACONIA, N. H.—Mr. H. B. Rust, of Providence, R. I., one of the 
managers and owners of the Laconia Electric Light Company, recently 
stated that the company is now: selling power practically up to the full 
capacity of its water power at Lakeport and the 250 horsepower additional 
of the big crude petroleum engine at the power station. There is a de- 
mand for more power, and the company proposes to supply the demand 
by installing ‘as soon as possible another 250-horsepower engine, which 
has already been ordered, and will be delivered about July 1st, and put in 
operation in season for the summer business when the traffic on the street 
railway is the heaviest. The company is also to enlarge its power station 
at Lakeport to accommodate this new engine and others which may be 
added later, and will enlarge the building so as to furnish room for two 
more engines in addition to the one which is to be installed now 

SASKATOON, N. W. TER.—A proposition has been submitted to 
Town Council, by John Wylie, of New York, N. Y., to construct an 
electric light and power plant at Saskatoon. 

AMITYVILLE, N. Y.—It is stated that the Long Island Railroad will 
soon apply for a franchise here for the construction of an electric railway. 

ELMIRA, N, Y.—Elmira Corning & Waverly Street Car Company has 
been granted a franchise for an electric railway. 

NEW YORK, N. Y.—The Pennsylvania Railroad Company is to build 
a large electric power station on the south side of Thirty-first Street, be- 
tween Seventh and Eighth Avenues. 

LOCKPORT, N. Y.—The Lockport Gas & Electric Light Company has 
petitioned for a franchise to construct a 12,000-volt transmission line 
around the western part of the city, to furnish power in East Lockport. 

CHATEAUGAY, N. Y.—The Chasm Power Company will extend its line 
to Malone this spring, where it has recently secured contracts for 225 hp. 
W. T. Thayer, manager. 

ALBANY, N. Y.—The local telephone companies are planning various 
extensions to their systems. The Home Telephone Company has just 
closed a deal whereby it secures the line from Ravena to Coeymans on 
the east and west to Indian Fields. 

DESPATCH, N. Y.—The mill and buildingowned by the Monroe Heat 
& Light Company, located four miles north of this village, was destroyed 
by fire a short time ago. The loss is over $8,000. The building contained 
an expensive dynamo, which had not yet been used. 

COHOES, N. Y.—At the meeting of the Common Council recently the 
Hudson River Power Company asked for a franchise to install its wires 


and poles in the city for the purpose of furnishing power to manufacturers, 
which was referred to the Lamp and Gas Committee. 
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SYRACUSE, N. Y.—Chief Engineer B. C. Wolverton, of the Central 
New York Telephone & Telegraph Company, is making up a list of the 
material and supplies needed in the subway which the company will make 
in this city in the spring, starting the work just as soon as the frost is 
out of the ground. Orders will be placed in the near future. 

NEW YORK, N. Y.—Bids will be received until March 24 at the 
Bureau of Yards and Docks, Navy Department, Washington, D. C., for 
two turbo alternators and accessories for the Navy Yard, New York, as 
per specification 1481, at an estimated cost of $50,000; also until March 
31, for furnishing boilers, stokers, engines, motors, smokestack, etc., for 
the power plant for the New York Navy Yard, as per specification 1483, 
at an estimated cost of $139,000. 


LOCKPORT, N. Y.—The demand for power from the Niagara, Lockport 
& Ontario Power Company has decided the company to construct another 
line from Rochester into Syracuse. Corps of engineers are at work on 
the survey. This will be the third transmission line erected by the com- 
pany between Rochester and Syracuse. ‘lue construction of the line will 
be begun in the spring. The company has another contract to deliver 
power to the Syracuse Rapid Transit Company, operating the trolley lines 
in Syracuse. That contract calls for a current of from 15,000 to 20,000 
horse-power, practically the capacity of one line. As one line will stop for 
the time being at Rochester and the contract with the Syracuse trolley 
company will call for the capacity of the other, the immediate construc- 
tion of at least a third line is required. At the same time it is desirable 
that a fourth line—the third between Rochester and Syracuse—be built. 
This is the one for which the surveys are about to be begun. 


OGDENSBURG, N. Y.—The Northern Power Company, which has 
its pole line from Hannawa Falls to this city completed, has been making 
arrangements through the Ogdensburg Power & Light Company to sup- 
ply electric power to Prescott and Brockville, Can. The proposition met 
with approval by the Canadian towns, but since it was made unexpected 
competition has asserted itself. The large and valuable water power at 
Waddington has always attracted the attention of capital and would prob- 
ably have been developed years ago had not the mammoth plant at Massena 
been started. Recently, however, A. J. Logan, a resident of Morrisburg, 
Ont., opposite Waddington, became the owner of the Waddington power 
and has already quietly invested a large amount of money for the devel- 
opment of this power for the purpose of generating electric power. This 
new company has laid before the councils of Brockville and Prescott prop- 
ositions for cheap electric power, and it is claimed will also enter into 
competition with the Northern Company in this city. The Waddington 
plant has the advantage of being much closer to the city than the others. 

SEBRING, OHIO.—The electric light plant will be repaired and im- 
proved. 

YOUNGSTOWN, OHIO.—The work of extending the line of the 
Youngstown & Southern Railway Company will be started May 15. 

CANAL DOVER, OHIO.—Fire is said to have destroyed the barns 
and sub-station of the Canton & New Philadelphia Railway Company. 

CAMBRIDGE, OHIO.—Herbert O. Barber, who has been interested 
in traction building in this district, is promoting an electric railway in 
Wyoming. 

ZANESVILLE, OHIO.—Col. A. E. Boone claims to have arranged with 
John Bane, of Detroit, to finance the proposed road from Zanesville to 
Parkersburg. 

DAYTON, OHIO.—The Dayton & Xenia Traction Company is figuring 
on building a line either to Wilmington or to Washington C. H.; pos- 
sibly to both places. 

COLUMBUS, OHIO.—An ordinance has been prepared asking for a 
bond issue of $140,000, to be used in improving and enlarging the city 
electric light plant. 

CINCINNATI, OHIO.—The Cincinnati, Georgetown & Portsmouth Rail- 
way Company will shortly place a contract for the extension of its road from 
Russellville to West Union. 

CELINA, OHIO.—The Muncie & Portland Traction Company has ap- 
plied for a franchise in Celina. The line will be in the direct route from 
Toledo and Cleveland to Indianapolis. 

CANTON, OHIO.—The Canton-Akron Railway Company is planning to 
erect a new car barn and sub-station at Canal Dover to replace the build- 
ings destroyed by fire a short time ago. . 

YOUNGSTOWN, OHIO.—The Youngstown & Ohio River Electric 
Railway Company is projecting an electric line from Youngstown across 
Mahoning and Columbiana Counties to East Liverpool. 

COLUMBUS, O.—The Erner Hopkins Construction Company, Colum- 
bus, O., has purchased 26 new Allis-Chalmers, 240-volt motors for instal- 
lation in the Marvin Wood Working Company’s plant at Columbus. 

CLEVELAND, OHIO.—The purchase of the Detroit, Toledo & Monroe 
Short Line by the Detroit United Railway indicates that an effort will 
be made to develop a through service on the traction lines from Clewe- 
land to Detroit. : 

MARION, OHIO.—The Columbus, Delaware & Marion Railway Com- 
pany has applied for a franchise to enable it to build three additional 
miles of city line in Marion. It is ‘stated that work on the extension to 
Bucyrus is to start at once, 

TOLEDO, OHIO.—H. C. Stahl, of Bellevue, has been elected president 
of the Toledo, Ann Arbor & Detroit Railway. The road, which is partly 
completed, has been tied up as the result of suits. Toledo stockholders 
now have control of the enterprise and it is believed that the line will be 
completed this year. 

CLEVELAND, O.—The lowest bid opened on February 21 for electrical 
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supplies needed for the South Brooklyn municipal electric plant was sub- 
mitted by the Jandus Electric Company for $4,160... The Skinner Engine 
Company submitted the lowest bid for the lighting and power plant for 
the city hall, at $5,307. 

LORRAIN, OHIO.—The annual meeting of the Black River Telephone 
Company was held recently, at which time it was decided to extend the 
lines to the east, west and south of the city. The superintendent of 
construction will prepare an estimate of the cost of the improvement and 
definite action will be taken at a subsequent meeting. 

JEFFERSON, OHIO.—At the meeting of the County Commissioners 
recently the plans for installing an electric lighting plant at the county 
infirmary, which has been prepared under the directions of the com- 
missioners and infirmary directors, were approved by both boards and the 
auditor was instructed to advertise for bids for the construction of the 
same. 

GALION, OHIO.—S. N. Blake of Providence, R. 
with plans for the power plant of the Crawford Gas & Electric Company. 
The building will be located north of the Geer Works building and near 
the Wetstone Creek. The size will be 60x75 ft. The building will be 
modern, constructed of brick and stone. The~contract will be awarded 
within the next thirty days. 

TOLEDO, OHIO.—The Toledo Gas, Electric & Heating Company will 
be a bidder for the contract now held by the Toledo Railway & Light 
Company with this city. The contract between the city and the Toledo 
Railways & Light Company expires on January 1, 1907. If the company 
is successful in securing the contract, a large amount of money will 
be expended in improvements during the next ten months. 

ENTERPRISE, ORE.—The Enterprise Electric Light Company will ex- 
tend its circuits about three miles in the spring. E. J. Forsythe, manager. 

MILTON, ORE.—Thomas Taylor, superintendent of the city electric light 
plant, writes that the authorities are about to increase the capacity of the 
plant by the addition of a 60 or go-kw, single-phase, 125-cycle General 
Electric generator and a 30-kw transformer in order to provide for a day 
power service. 

ASHLAND, ORE.—The city has closed a deal with the Ashland Elec- 
tric Power & Light Company whereby it purchased from the company all 
its water and property rights in Ashland Creek and contracts for five 
years’ lighting for $10,000. The system will be greatly improved and 
extended at a cost of $4,000. 


TOLEDO, ORE.—The City Recorder writes that there is a good open- 
ing here for the establishment of an electric light plant. It is stated that 
from 60 to 100 hp may be developed at a point about 8 miles distant. 
There are three bay, which might be furnisheg 
with electric power from the same plant. 

LA GRANDE, ORE.—The Grand Ronde Electric Company is making 
plans for the installation of a pumping plant of z200-horsepower on the 
Grand Ronde River near Imbler. This proposition is under consideration 
by the electric company and the sugar company, which has a large acre- 
age of beet lands in that vicinity. The project will be carried through 
if the two companies come to an agreement. The electric company has 
given orders for material for the extension of a power line from La 
Grande to Imbler. The cost of a line for the transmission of the amount 
of power desired is about $1,000 a mile. At this rate the Imbler project 
will involve the expenditure of $12,000. 

POINT MARION, PA.—-The Bell Telephone 
an exchange in this place in the near future. 

ALLENTOWN, PA.—The Allentown Rolling 
through the Philadelphia office of the Allis-Chalmers Company three 50-kw 
induction motors, 500 folts. 

WASHINGTON, PA.—The Pittsburg Railway Company has completed 
the preliminary arrangements for building the Castle Shannon-Canons- 
burg Road, which will be the means of connecting Washington and Pitts- 
burg by trolley. 


I., has been in town 


other towns along the 


Company will establish 


Mills recently purchased 


NEW CASTLE, PA.—Sharon Councils have passed a 70-year franchise 
ordinance, granting to the Shenango-Midland Street Railway Company 
the right to construct and maintain an electric street railway system in 
that borough. 


READING, PA.—C. C. Long, of Reading, Chief Engineer of the United 
Traction Company, writes that plans and specifications have not yet been 
prepared and nothing definitely determined with regard to constructing 
the power plant of the Reading Power Company. 

SUNBURY, PA.—At the annual meeting of the Middlecreek Elec 
tric Company, Waldo Shipman was elected superintendent of construction. 
The turbines and electrical equipment for the water power plant south of 
Selinsgrove have been ordered. A sub-station will be erected in Sunbury. 
The pole line from Northumberland to Selinsgrove will be built as soon 
as the weather permits. 

PHILADELPHIA, PA.—It is reported that a new electric trolley road 
will be built by the Trenton Short Line Railroad connecting the Frankford 
Road of the Philadelphia Rapid Transit system with 
3ristol & Trenton Street Railway Company. 
made which will 
the subway to 


Avenue Elevated 
Trenton via the Philadelphia, 
An agreement for the interchange of traffic has been 
enable passengers to ride from 63d and Market Sts. via 
Trenton without change of cars. 

PROVIDENCE, R. I.—Commencing at the Park Avenue, Woonsocket 


end, four miles of double track will be laid this spring on the Providence 
& Burrillville Electric Railway. The double-tracking of the entire line 


will not be completed for some time. na 
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doubt that 
system 


seems to be little 
and sewerage 


NORTH KINGSTOWN, R. I.—There 
the town will in the near future have a water 
installed, as the Wickford Light & Water Company has, it is understood, 
made a contract with F. E, Shaw to install the system and work is 
expected to begin in the early spring. Plans are also under way by 
this same company to extend its electric lighting system to the several 
villages in this vicinity. 

KINGSTREE, S. C.—J. G. McCutchen, City Clerk, writes that a com- 
mitte*, including John A. Kelley, Chas. W. Stoll and others are nego- 
tiating with parties looking to the construction of an electric light plant. 

ANDERSON, S. C.—The Savannah River Power Company has awarded 
the contract for the construction of its big dam across the Savannah 
River at Gregg Shoals. Under its terms the work is to be completed by the 
1st of next October, in which event the plant will be in operation by the 
end of the year. The company is capitalized at $1,000,000. 

STURGIS, S. D.—Allison Bros. & Bartlett, of City, 
chased the Sturgis electric light plant. 

SIOUX FALLS, S. D.—Construction work on the new electric line from 
here to Parker will be begun in about 60 days. 

SPEARFISH, S. D.—A traction company is developing power on the 
Red Water River, and will transmit it to this point. 

BRYANT, S. D.—J. M. Crips, of South Omaha, 
be considering the question of installing an electric light plant at Bryant. 

PETERSBURG, TENN.—The local telephone exchange will be greatly 
enlarged, 


Lead have pur- 


Neb., is reported to 


improved and 

OZONA, TEX.—A. C. Mayers, of San Antonio, is preparing to con- 
struct an ice and electric plant. 

McGREGOR, TEX.—Fire destroyed the 
cently, entailing a loss of about $2000. 

HUBBARD CITY, TEX.—The City Council has granted the electric 
light and ice plant franchise to W. A. Bass. 

FORT WORTH, TEX.—A new telephone building is being erected by 
the Southwestern Telephone & Telegraph Company. 

SWEETWATER, TEX.—The Sweetwater Light & Power Company ex- 
pects in a short time to extend its lines about 2%4 miles. H. L. Anderson, 


telephone exchange here re- 


manager. 

GONZALES, TEX.—The Gonzales Telephone Company has a force of 
men engaged in stringing an overhead cable of telephone wires on the 
principal streets in the business part of the town. 

BARSTOW, TEX.—A franchise has been granted by the Commissioners’ 
Court of Ward County to the Pecos Valley Light & Power Company, 
which consists of Pecos, Barstow and Gainesville people, who propose to 
take water from the main canal at the flume, as the plant is to be operated 
by water power. Members of the company say that the machinery is 
ordered, all stock having been subscribed and that work will begin in 
thirty days. 

SALT LAKE CITY, UTAH.—tThe Inter-Mountain Power Company ex- 
pects to construct its proposed plant and have it im operation this year. 
James J. Chambers is president and manager. 

LOGAN, UTAH.—The managing committee of the municipal electric 
light plant is considering plans for building a new power house 5 miles 
east of Logan. T. E, Daniels, Jr., is superintendent. 

OGDEN, UTAH.—Bids will be received until March 14 by James Knox 
Taylor, Supervising Architect, Washington, D. C., for the installation of 
a conduit and electric wiring system for the U. S. Post Office and Court 
House at Ogden. 

LEXINGTON, VA.—The Lexington Light & Power Company is reported 
to have decided to improve and enlarge its plant. R. E. Hutton is secre- 
tary. 

NORFOLK, VA.—It is the purpose of the Norfolk Railway & Light 
Company to construct a new power house, install new machinery and make 
other improvements, all of which will aggregate $1,000,000. 

RICHMOND, VA.—A franchise has been prepared authorizing the 
use of the city streets of the town of Burkeville, Va., for the purpose 
system. Bids for the above franchise will 
March 12, 


of constructing a telephone 
be received at Burkeville until 

RADFORD, VA.—T. L. Pickle, superintendent of Radford Water rower 
Company, writes that the company is Westinghouse slow- 
speed alternator, direct-connected to a water wheel of 300-kw capacity, and 
will during the next twelve months duplicate it and possibly add one 36-in. 


putting in a 


twin water wheel. 

WINCHESTER, VA.—The Winchester Electric Light Company has sold 
to the Winchester & Washington Railway Company its electric lighting 
plant in this city for $12,000. The latter company is building a $200,000 
plant at Millville, Jefferson County, W. Va., and has secured a fran- 
chise for lighting and electric power in Winchester, Berryville, Charles- 
town and other nearby towns. 


NORFOLK, VA.—The sum of $1,000,000 will 
Norfolk Railway & Light Company for a new 
machinery, with other improvements, according to the 
general manager of the company. In this connection 
some that this company will eventually merge with the Bay Shore Com- 
pany, but this is denied by the parties interested. The contemplated im- 
provements of the Railway & Light Company will give Norfolk one of 
the finest plants of the kind in the South at this time. 

SOUTH RYEGATE, VT..—M. F. Sargent has purchased of his brother, 
Marcus, the water privilege and shop at Holtonville. It is rumored that an 
electric plant will soon be built at that place. 


be expended by the 
house and new 
statements of the 


it is hinted by 


power 
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NORTHFIELD, VT.—Moody & Almon are making plans to furnish 
125 hp of electricity to operate the machinery of the International Min- 
ing Company’s talc mill at Moretown, and the citizens of Moretown and 
Waitfield are anxious to enter into a lighting contract with the firm on 
terms similar to those at this place. 

VANCOUVER, WASH.—The Vancouver Electric Light & Power Com- 
pany is considering increasing the capacity of its plant shortly. J. R. 
Harvey is manager of the company. 

SEATTLE, WASH.—The Seattle Electric Company, of which H. H. 
Grant is manager, proposes constructing a power plant to cost from 
$300,000 to $400,000. Engineers, Stone & Webster, 84 State St., Bos- 
ton, Mass, 

SEATTLE, WASH.—James A. Moore, representing local capital with 
eastern relaions, has asked the city council for a franchise in Seattle 
to build an electric road to traverse part of the city and go to the sound 
cities and to Vancouver, British Columbia. 

PROSSER, WASH.—tThe City Council has voted to enter into a con- 
tract for three years with the Prosser Falls Land & Power Company to 
light the business portion with eight 1200-cp arc lights, the city paying 
$7.50 per month for six and getting two free; under the franchise ad- 
ditional lights are to be furnished at $5.50 per month each. The city 
is lighted at present by incandescent lights furnished by the Prosser 
Electric Company, of which the city must take 1o lights. It is proposed 
to discontinue 12 lights it is now taking of that company to make way for 
} are lights, thus effecting a saving of $18 a month to help pay for 
the arcs. 

SEATTLE, WASH.—The erection and construction of a light and 
water station to generate 10,000 hp, to supply industries in Seattle and 
Tacoma, is to be begun shortly at a point on Green River, adjacent to 
the mining town of Franklin. Eastern capitalists, principally from 
Pennsylvania and represented by Andrew Kennedy, are financing the 
deal, which will involve an expenditure of close to $1,000,000. The 
plans of the incorporators include the furnishing of power to the Seattle, 
Renton & Southern Railway, of this city, and to varied industries in this 
city and Tacoma, and, if a deal can be closed, the furnishing of a city 
water supply for Tacoma. For the past month representatives of the 
Eastern backers have been in this city and on Green River looking 
over the ground and acquiring options on water-shed property. Negotia- 
tions are now pending with the stockholders of the Seattle, Renton & 
Southern Railway to supply electricity for transportation purposes. 

CHETEK, WIS.—W. J. Garvin will install an electric light plant here. 

ONALASKA, WIS.—The Wisconsin Light & Power Company has been 
granted a franchise here. 

MILWAUKEE, WIS.—A new system of heating and lighting is to be 
installed in the county jail. 


MARINETTE, WIS.—The Wisconsin Telephone Company intends to 
make extensive improvements this year in its system at this point. 

MILWAUKEE, WIS.—The Pabst Brewing Company is to expend $400,- 
ooo in the installation of an electrical system for runnning its entire 
plant. 

CUMBERLAND, WIS.—The city contemplates the issue of bonds for 
$10,000, to install an electric light plant. An election will be held in 
the spring to vote on a bond issue. 

MILWAUKEE, WIS.—The Wisconsin Telephone Company will erect 
a two-story brick addition to its Soyth Side exchange. The proposed 
improvements will cost about $20,000. 

MILWAUKEE, WIS.—The Town Board of Norway, Racine County, has 
granted a franchise to the Milwaukee Heat, Light & Traction Company, to 
build an electric line through that town, 

CHETEK, WIS.—K. Rosholt, of Eau Claire, has purchased from the 
Wisconsin Power Company, of Menominie, Wis., the dam and flour mill 
here, and with it all water rights and privileges. He expects, it is said, 
to put in an electric light plant and other industries. 

LA CROSSE, WIS.—Extensive plans for the improvement of the sys- 
tem of the La Crosse City Railway Company, requiring an extension of 
the franchise for about two miles of streets, at a cost of $30,000, have 
been laid before the special railroad committee of the Common Council.. 

KENOSHA, WIS.—The recently incorporated Chicago, Kenosha, Mil- 
waukee & Lake Geneva Electric Railway has presented to the Council an 
application for an ordinance granting right of way through Kenosha. It 
is stated that the company plans to build from Kenosha to Milwaukee at 
once. 

BLACK RIVER FALLS, WIS.—Preparatory work for the great power 
dam to be built on Black River, a few miles above here, is being rapidly 
pushed, and a crew of fifty men is clearing the 1,000 acres that will be 
flooded. The wood is being taken off and the land will be left clear for 
the lake, which will be from one-half to three miles wide and five miles 
long. Work on the dam will begin as soon as spring opens. The dam will 
be nearly half a mile long and 47 ft. high and will be made of solid con- 
crete. It will give a fall of 90 ft. and will develop 12,000 horsepower for 
the manufacture of electricity. This will be transmitted to La Crosse and 
it is also intended for the new electric railroad. It is said that $1,000,000 
will be expended in the new enterprise. 

SHEPHERDSTOWN, W. VA.—The Martinsburg Power Company (H. 
B. Shoemaker, of Martinsburg, manager) has petitioned the Jefferson 
County Commissioners for a franchise to erect a line of poles and wires 
from dam No. 4 about 4 miles north of this place to Sheperdstown and 
Kearneysville. 

WHEELING, W. VA.—It is understood that the stockholders of the 


Benwood Electric Light Company authorized improvements and additions 
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to the plant entailing the expenditure of a large sum, which will be com- 
menced early in the spring. The Ohio Valley Company absorbed the 
Home Electric Light Company, and the Benwood and McMechen Electric 
Light Company several months ago. 

REVELSTOKE, B. C.—The Town Council is considering rough plans 
for an electric power plant. Address Town Clerk. 

NEW WESTMINSTER, B. C.—The British Columbia Electric Street 
Railway Company is having plans made for a line from here to Port 
Moody, a distance of 10 miles. 

WINNIPEG, MAN., CAN.—The Street Railway Company will lay a 
double track on Portage Avenue, as far as the city limits, this year. 

STRATHCONA, ALB., CAN.—The Council has decided to install an 
electric light plant at an estimated cost of $35,000, and will shortly call 
for bids. Address Will Godson, Strathcona, Alb. 

RED DEER, CAN.—The Red Deer Electric Railway Company is pre- 
paring plans for the construction of lines to the neighboring villages of 
Pine Lake, Hill End, Edwell, Penhold, Markerville, Evarts, Blackfalds 
and Content. Construction will be started this spring. 

VIRDEN, MAN.—The Town Council is considering several propositions 
for the installation of an electric lighting plant. A. C. MacDougall is 
town clerk. 

BRANDON, MAN.—The Brandon Electric Light Company has decided 
to increase both of its plants and will install additional machinery. Address 
George A. Patterson, manager. 

MEXICO CITY, MEX.—The National Railroad Company of Mexico is 
preparing to install electric power for the operation of its large shops at 
Santiago. 

TAMPICO, MEX.—The Borde Electric Light Company is extending its 
lighting system to Dona Cecilia and intermediate points. Additional ma- 
chinery will be installed by the company. C. C. Freston is manager. 

GRAND FALLS, N. B.—The Grand Falls Power Company has filed 
plans for developing the power at Grand Falls. 

MONCTON, N. B.—The City Council has decided to petition the Legis- 
lature for permission to issue $60,000 bonds for improving and extending 
the water works and electric light plant. 

MONTREAL, QUE.—The Montreal Park & Island Electric Railroad 
Company has decided to build a number of extensions this year. 

MONTREAL, QUE.—It is announced that the Montreal Terminal Rail- 
way has passed into the hands of the Montreal Street Railway for some- 
thing less than $500,000. It is also announced that with the increased 
capital at its disposal a series of extensions will be entered upon by the 
Montreal Street Railway this summer. Plans are being prepared for a 
$#000,000 power house, 

BRANTFORD, ONT.—The Western Counties Power Company is re- 
ported to have decided to erect a pole line between Brantford and Ham- 
ilton. 

TORONTO, ONT.—The Ontario Government is considering installing an 
electric light plant in the Parliament buildings. J. J. Foy, Minister of 
Public Works. 

STRATHROY, ONT.—Plans are being made for the installation of a new 
150-hp engine and a so0-kw, 6o0-cycle generator. The power house will be 
enlarged and the lines extended about two miles. Alex. Reid is manager 
and superintendent. 

COPPER CLIFF, ONT.—The Canadian Copper Company is surveying 
the line between here and Creighton with the intention of transmitting 
electric power to its property there. The operation of the company’s en- 
tire plant by electricity is being considered. 

PORT ARTHR, ONT.—Messrs. Cassels, Brock, ‘Kelly & Falconbridge, 
solicitors, of Toronto, are applying on behalf of a syndicate for permis- 
sion to develop electrical energy in the municipality of Shuniah and to 
supply light and power to the towns of Port Arthur and Fort William for 
manufacturing and residence lighting purposes. 


OTTAWA, ONT.—The Ottawa Power Company is reported to have 
petitioned the Council for permission to excavate a canal 30 feet in 
width across Middle St., Victoria Island, to divert water to the company’s 
pond. The work is said to include the bridging of the canal over the 
street. 





New Incorporations. 


NAPA, CAL.—Articles of incorporation of the Cache Creek Electric 
Company have been filed in the County Clerk’s office. The company intends 
to generate and distribute electricity for lighting and power purposes in 
Lake and other counties, and will erect buildings and install machinery for 
that purpose. The principal place of business is to be in Napa. There 
are three directors, E. H. Winship and R. Raymond, capitalists of Napa, 
and F, W. Williams, of San Francisco. The capital stock is placed at 
$1,000,000. 

SPRINGFIELD, ILL.—Articles of incorporation have been filed by the 
Franklin & Waverly Railway Company, with its principal office in Chicago. 
The capital stock is $50,000. 

CHICAGO, ILL.—The Chicago, Blue Island & Joliet Traction Company 
has been incorporated with a capital stock of $1,300,000. The officers 
of the new company will consist of those now presiding over the Chicago 
Southern Traction Company, the capital stock of which was recently in- 
creased to $3,500,000. 
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GREE}. VILLE, ILL.—Some prominent business men of this city have 
organized the Bond County Telephone Company, with a capital stock 
of $3000. 

FORMOSA, KAN.—The Formosa Mutual Telephone Company has been 
incorporated with a capital stock of $7,500. 

LONG ISLAND, KAN.—The High Line Telephone Company has been 
incorporated with a capital of $1,650. 

EXCELSIOR, KAN.—The Centerville Rural Telephone Company has 
been incorporated with a capital of $1,020. 

IOLA, KAN.—A company has recently been formed here, with a capi- 
tal of $10,000, to take over the property of the Katy Telephone Com 
pany and establish a local exchange in this city. 

HUTCHINSON, KAN.—The People’s Water, Light & Power Company 
has been incorporated and has asked for a street franchise here. Among 
the directors are Emerson Carey, K. E. Sentney, T. J. Templar and 
J. S. George. 

McDONOGHVILLE, LA.—The McDonoghville Water, 
provement Company has been incorporated with a capital of $100,000 by 
Henry Hart, Louis H. Marrero, H. L, Sander and others. 

AUGUSTA, ME.—The Augusta, Waterville & Oakland Street Railway 
Company has filed articles of incorporation, with a capital stock of $7s,- 
ooo. The directors are Edwin J. Lawrence, S. A. Nye and Amos §S. Gerald, 
of Fairfield, and Cyrus W. Davis and Ralph M. Gilmore, of Waterville. 

SEDAN, MINN.—The Sedan Telephone Company has been incorporated 
with a capital of $2,500. 

ALBANY, N. Y.—The 
way Company has been incorporated. 
Brewster and J. N. Beckley are among 

STAMFORD, N. Y.—The West Branch Light & Power Company, with 
a capital of $50,000, has been organized and incorporated by J. P. Grant, 
C. E. Grant and L. P. Grant. 

CALDWELL, OHIO.—The Caldwell, Athens, Gloucester, Corning, Nel- 
sonville & Belpre Tramway Company has been incorporated by A. E. 
Boone, M. E. Boone, F. Z. Terry, E. O. Boone and J. W. Marquard. 

BELLAIRE, OHIO.—The Bellaire Southwestern Traction Company has 
been incorporated by H. C. Ford, A. A. McCaslin, A. M. Snyder, of Cleve- 
land, and E. G. Derr and G. O. Nagle, of Wheeling. The company pro- 
poses to build a line from Bellaire down the Ohio River to Shadyside and 
Neff, a distance of about ten miles. The parties mentioned are prominent 
in the Wheeling Traction Company and that company is probably back 
of the project. 

CRESCENT, OKLA.—The Crescent Telephone 
with a capital stock of $20,000. 

GUTHRIE, OKLA.—Secretary Filson has issued a territory charter. to 
the Lawton, Denton & Dallis Electric Railway Company. The company 
has a capital of $250,000, and was organized to build a line from Lawton 
to Dallas, a distance of 150 miles. The incorporators are S. E,. McCully, 
Charles Henderson, J. T. Chambers, J. W. Lowrey, all of Sanger, Tex., 
and S. H. Iles and W. O. Allen, of Meers, Okla. 

GUTHRIE, OKLA. 
proposes to build an interurban line between those 
granted an Oklahoma charter. The capital stock 
mated cost $1,000,000, and the principal offices will be in New York, with 
other offices at Shawnee, this state, and Titusville, Pa. The incorporators 
are Alfred Hare, of Tecumseh; Grace Carleton, S. P. Maury, J. H. 
Woods and John W. Jones, of Shawnee, and G. S. Brubaker and A. M. 
Wallace, of Philadelphia. 


Power & Im- 


Scottsville & Caledonia Electric Rail- 
The capital is $500,000 and H. U. 
the directors. 


Rochester, 


Company has been in- 


corporated 


which 
been 


Traction Company, 
two towns, has 
is $500,000, the esti 


-The Shawnee-Tecumseh 


PITTSBURG, PA.—The Washington & Independence Street Railway 
Company has filed articles of incorporation, with a capital of $12,000. 


Derr B. Neagley is president. 

PITTSBURG, PA.—The West Middletown Electric Street Railway Com- 
pany has been incorporated to build two miles of trolley line in Wash- 
The company has a capital of $12,000. Derr B. Neagley 
H. Robinsteen, J. K. Neagley, 


ington County. 
is president, and the other directors are C. 
H. H. McClure and W. H. Armstrong. 

FEDORA, S. D.—The Citizens Economic Telephone Company has been 
incorporated with a capital stock of $2,500. 


OZONA, TEX.—A company has just been organized, known as _ the 
Ozona Improvement Company, for the purpose of operating the water 
works, and an ice and electric light plant in that town. Mayer & Co., 
of San Antonio, Tex., have the contract, and expect to have the plant 


in operation by May 1s, this year. 

SPOKANE, WASH.—The Inland Power & Electric Light Company has 
been incorporated with a capital of $1,000,000. 

SEATTLE, WASH.-—Articles of incorporation have been filed with 
the Secretary of State for the Washington Northern Railroad Company, 
organized for the purpose of building a road from Seattle to Portland. 
Jacob Furth, J, G. Trenholm and F. K. Struve are the incorporators, the 
capitalization is $500,000, and the principal place of business is located in 
Seattle. The steam or electric power. 

TACOMA, WASH.—The Home Telephone Company of 
has been incorporated with a capital of $5,000,000 by E. E. 
Ge 

KENOSHA, WIS.—The Chicago, Kenosha, 
Electric Railway Company has been incorporated. 
L. Wattles are among those interested. 


MONROE, WIS.—Articles of 


company may use either 
Puget Sound 
Webster and 
Sumner. 

Milwaukee & Lake Geneva 
James Cavanaugh and 


incorporation have becn filed in the 
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3rooklyn Telephone Company, having 


office of the Register of Deeds by the 
stock of $10,000. 
OSHKOSH, WIS.—The Interstate 
Company has been incorporated with 
porators are William and Sinclair Mainland and A. 


NIAGARA FALLS, ONT., CAN.—The 
has been incorporated with a capital of $100,000, to carry on a general 
The provisional directors include J. H. 
McBurney, Niagara Falls, Ont. 


a capital 

Gas & Electric Light 

$100,000. The incor- 
E. Thompson. 


Construction, 
a capital of 
Ontario Distributing Company 


light, heat and power business. 
Symmes, G. G. Durham and F. C. 

FINCH, ONT.—The Finch Electric Light & Lumber Manufacturing 
Company has been incorporated with a capital of $50,000, to install an 
electric light plant. The directors are M. A. Smirl, Jacob McQuaig, G. L. 
McLean, Finch, Ont. 

PORT ARTHUR, ONT.—Application has been* made for the incorpora- 
tion of the Fort William & Port Arthur Terminal Railway & Bridge Com- 
electric railway across the islands in the 


pany, with build an 
Tilsonburgh, 


Kaministiquia River. Messrs. 
Ont., are acting for the applicants. 
MONTREAL, QUE.—R. E. T. 


factory here at a 


power to 


Bowler & Sinclair, solicitors, 


been incorporated 


manufacture 


Pringle & Co. have 


cost of $30,000, to elec- 


and will erect a 

trical supplies. 
MONTREAL, QUE.—A. 

f $145,000, to manufacture 


with a capital of 
charter members include A. Prudhomme, H. Godin, S. 


Legai. 
CURRENT.—The Appellate Court of Div. 


a decision in an appeal from the Superior Court of 
an order overruling a demurrer to the bill of 


Prudhomme & Fils have been incorporated here 
electric motors, etc. The 


Jeaudin, Montreal, 





CONTRACT FOR Indiana, 
No. 2, has rendered 
County, affirming 
complaint. The questions involved relate to an exclusive contract made to 
take current, by the defendant, from the Indianapolis Light & Power 
Company; the defendant later connecting to the circuits of the Merchants’ 
Heat & Light Company. The points in the decision are as follows: (1) 
A stipulation, in a contract for the purchase of electric current, providing 
that the applicant agrees to use enough current, if it is measured by the 
watt, to make a monthly bill of a dollar, or pay that amount, should suf- 
current not be was a part of the direct obligation of the 
and did not constitute an agreement for liquidated damages in 
(2) Where a contract to purchase electric current for a 


Marion 


ficient used, 
contract, 
case of breach. 
period of five years provided that, in consideration of the rate fixed, the 


consumer should not use any electric current on the premises not furnished 
by complainant, complainant was entitled to an injunction to restrain the 
consumer from so using current furnished by others, though the contract 
was not one that a court of equity could compel defendant to specifically 
perform. (3) Complainant, a public service corporation, supplying elec- 
tricity and bound to supply applicants on certain conditions, contracted 
to supply defendant at a special price per 10,000 watts used for a period 
of five years; defendant agreeing that during such period no current fur- 
nished by any other company should be used on the premises, and that 
he would pay at least a dollar a month. Held, that for a breach of such 
contract by defendant in disconnecting complainant’s wires, and using elec~ 
tricity furnished by another, complainant had no adequate remedy at law. 





a 

Obituary. 
MR. C. S. H. SMALL.—We regret*to note the death of Mr. Charles 
S. H. Small, Southern traffic chief of the Western Union Telegraph 
Company, New York City, who succumbed last week to oedema of the 
lungs at St. Mary’s Hospital, Passaic, N. J., while being carried into the 
hospital from his home. Mr. Small was well known as a telegraph ex- 
pert and had a wide acquaintance in the electrical field. He was presi 
dent of the New York Electrical Society 1883-4. 

MR. HENRY RUSTIN.—lIt is with deep regret that we note the death 
of Mr. Henry Florence, Neb., from tuberculosis. He was born 
at Omaha in 1865 and 1 graduate of the Phillips Andover Academy 
and the Sheffield Scientific School. At the Omaha 1898 
he installed the electric plant and street railway and had complete charge 
of all the himself an apt pupil in the 
science of lighting 
late Luther Stieringer. 

Mr. Steiringer’s 
many schemes and 
Purchase Exposition was contemplated the services of Mr, Rus 
departments. His health then gave 
Institute of Electrical Engineers. 


Rustin at 
was ;¢ 
Exposition in 


lighting, and where he proved 


illuminating under the 


engineering and decorative 
At Buffalo, at the Pan American, Mr. Rustin again 
beautiful lighting and 


as the 


carried out ideas in the tower 


introduced novel ideas of his own. As soon 
Louisiana 
tin were engaged for the 
way. He was a member of the American 
He married in 1894 Miss Lola Goodwin, who survives him. 

PROF. S. P. LANGLEY.—We 
S. P. Langley at Aiken, S. C., on after a paralytic stroke. 
This distinguished physicist was born at 1834. 
He early showed a keen interest in astronomy, but though he afterward 
received honorary degrees from universities he had no 
college education. After being graduated from a high school he hesitated 
for several years between the professions of civil engineering and archi- 
from a two years’ trip abroad in 1865 ue was 
a position which he 
Naval 


electrical] 


regret to announce the death of Prof. 
February 27 
Roxbury, near Boston, in 


various great 


On his return 
assistant at the 


tecture. 
appointed an 
soon gave up for that of Assistant 


Harvard Observatory, 
Professor of Mathematics at the 

















Sr rte secmmannssiescseeenswmenonay 





506 ELECTRICAL WORLD. 


Academy at Annapolis. His work in enlarging the Annapolis Observa- 
tory led to his appointment as Director of the Allegheny Observaory at 
the Western University of Pennsylvania. This was in 1867, and he 
remained Director for twenty years. During this period he introduced 
many reforms and improvements, including a railway time service. In 
1870 he began his studies in solar physics, a field in which he became 
a recognized authority. He was appointed Secretary of the Smithsonian 
Institution in 1887. The value of his work at the Institution is well 
known, but perhaps the most popular of his achievements was the estab- 
lishment of the National Zoological Park. Prof. Langley received the 
degree of LL.D. from Harvard, Yale, Princeton, Wisconsin and Michi- 
gan. Oxford made him a D.C.L. and Cambridge a D.Sc. He was a 
member of the French Institute, a Fellow of the Royal Astronomical 
Society of London, a Trustee of the Carnegie Institute, and a member 
of the National Academy of Science and other learned societies. He was 
elected President of the American Association for the Advancement of 
Science in 1886. The following year he received the gold and silver 
medals of the American Academy of Arts and Science and the Rumford 
Medal of the Royal Society of England. 
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Personal. 





MR. ARTHUR GIESLER.—At 
Snoqualmie Falls there was placed 
in operation last year the largest sin- 
gle. water turbine in the world— 
10,000 hp at 260 feet head, this sin- 
gle wheel developing as much power 
as the entire former installation 
consisting of ten impulse wheels. 
Mr. Arthur Giesler, as chief engin- 
eer and designer of hydraulic instal- 
lations for the Platt Iron Works 
Company of Dayton, has been re- 
sponsible for the recent hydraulic 
successes exemplified in the Snoqual- 
mie Falls installation, Montmorenci, 
Honk Falls, New Milford, Truckee 
River General Electric Company, 
and at least a score of other equal- 
ly notable installations, where 
the efficiency of the water wheel 
has been a_ pleasing surprise 
to managers and owners and to the engineering world. Mr. Gies- 
ler has been actively identified with water wheel design and _ installa- 
tion for practically his entire life. Beginning in 1869, he erected at 
Dirschau, Prussia, for Professor Fink of Berlin, Fink’s first reaction 
turbine, equipped with what is known as the “Fink Gate.’”’ Born in the 
city of Dantzig, Mr. Giesler received his education at and graduated 





MR. ARTHUR GIESLER. 


there, and finished under the tutorship of Professor Stahl at Dantzig, 
specializing in general and hydraulic engineering. After volunteering and 
serving for two years in the Franco-Prussian war, he entered the employ 
of the well-known German engineering and manufacturing concern of 
G. Luther, of Braunschweig, who were one of the pioneers in hydro- 
turbine design. Coming to America in 1882, Mr. Giesler entered the 


employ of the Stillwell-Bierce and Smith-Vaile Company, becoming shortly 
assistant superintendent and subsequently superintendent of works and 
chief engineer, which position he retained up to the date of his resigna- 
tion from the Platt Iron Works Company. Mr. Giesler passesses entire 
familiarity with the latest practice in hydro-turbine engineering m every 
part of the world, maintaining a personal acquaintance with manufacturers 
in Europe and making frequent visits to their various establishments. He 
has had exceptional opportunities for availing himself of their cumulative 
experience. On the occasion of Mr. Giesler’s most recent trip abroad, he 
examined all the important installations of turbine pumps in Europe. 
When the Sulzer Brothers, the consulting engineers for the Simplon Tun- 
nel, heard of Mr. Giesler’s presence in Switzerland, they enabled him 
to examine its pumping and other features and he was probably the first 
American who passed through the tunnel, the actual cutting through 
having been effected just prior to his arrival. An important contribution 
to hydro-electric developments was the Giesler governor, designed to make 
possible the operation of street railways from water power plants. After 
demonstrating the feasibility of such a device and observing, however, 
its commercial limitations, Mr. Giesler allowed its developments to be 
taken up by others, occupying himself with more remunerative work.. Last 
week Mr. Giesler established himself in New York with offices at 170 
Broadway, New York City, as consulting engineer, devoted to the specialty 
with which he is most familiar, viz., hydro-turbine power plants and 
hydro-turbine pumping stations. 


MR. C. F. GREENWOOD, of the Cuban Electrical Company, has ap- 
plied for a concession to construct electric tramways in Regla and Guana- 


bacoa 

MR. S. INSULL, president of the Chicago Edison Company, has gone 
on a brief trip to England on personal affairs, and will not make a 
long stay. 

MR. G. W. HUBLEY, superintendent of the Louisville (Ky.) Lighting 
Company, has been a recent visitor to New York City, on business in 


relation to the development of the corporation. 
MR. EDWARD E. WUNTERS, assistant to the president of the South 
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Covington & Cincinnati Street Railway Company and the Union Light, 
Heat & Power Company, has been a welcome visitor in New York during 
the present week. 

MR. JOHN L. LIVERS, of Luray, Va., has been engaged by the 
Shenandoah River Light & Power Company as engineer to erect its 
power plant on the Shenandoah River. Water wheels and generators of 
a capacity of 600 hp will be installed. 

MR. T. A. EDISON and family have gone this week to their Florida 
plantation and will there spend the entire month of March, returning 
early in April. This holiday is one that Mr. Edison looks forward to 
with much zest after the hard work of the winter. 

MR. JOHN C. REILLY, so long active in the technical management 
of the New York & New Jersey Telephone Company has just been elected 
a member of the board of directors of this rapidly growing corporation. 
He will continue his general superintendency of the system. 

DR. LEE DE FOREST, in a recent interview quoted in the Spokane 
Chronicle, stated that with wireless telegraph methods and: apharatus, 
he is working on the problem of power transmission without wires, 
beginning with small quantities for exploding torpedoes or dynamite in 
mines. 

MR. P. W. DAVIS.—Mr. Philip W. Davis has resigned from the 
position of engineer for the Electric Storage Battery Company’s Boston 
office, and will engage hereafter in general engineering practice in the office 
of Mr. Charles K. Stearns, mechanical and electrical engineer, 93 Federal 
street, Boston. 

NEW YORK ELECTRICAL SOCIETY.—At the meeting of the New 
York Electrical Society, Feb. 21, the following-named gentlemen were 
elected members: Isaac Fidler, Paterson, N. J.; Harry C. Fling and Harry 
Sickhardt, of New York City; Daniel Hurley, Harrison, N. J.; James H. 
Rogers, James L, Wiltse, S. B. Burroughs, James K. Hooper, Carlton A. 
Groves and Richard E. Brown, of Brooklyn, N. Y. 

MR. W. M. WALMSLEY has been appointed general manager of the 
Sao Paulo Tramway, Light & Power Company, Ltd., at Sao Paulo, Brazil, 
and will sail to assume the duties of that office on March 5. Mr. Walmsley 
was engineer of the Electric Traction Company and the Fairmount Park 
Transportation Company, of Philadelphia, and chief engineer and general 
manager of the MacAfee Company, during which time he built and operated 
the Augusta-Aiken Railway, the Ohio River Electric Railway, the Blue 
Grass Traction Company, New Orleans & Ponchartrain Railway, etc. 

MR. J. J. WOOD, the inventor and electrical engineer of the Fort 
Wayne Electric Works, has sustained a staggering bereavement in the 
sudden death of his wife while they were visiting New York City re- 
cently. Mr. Wood had come on to attend to some legal matters, and he 
and his wife had spent the evening at the theatre. They had returned 
to the Hotel Astor barely a few minutes when Mrs. Wood was taken 
ill and died almost immediately. Mrs. Wood was a native of New 
York, but had lived in Fort Wayne some sixteen years, marrying Mr. 
Wood there in 1897. She was of most charitable disposition and the 
Fort Wayne Journal Gazette in speaking of her life says: ‘The ob- 
jects of her benefaction are numbered by the score.” 


MR. A. L. COLBY.—Mr. Albert Ladd Colby has just announced that 
he has opened an office as consulting and inspecting engineer and iron 
and steel metallurgist. He has postponed the announcement until after 
the annual meeting of the Association of American Steel Manufacturers, 
when he resigned as secretary, being illegible as he was no longer con- 
nected with the steel manufacturers. Mr. Colby has had over 20 years’ 
experience in the steel business, for 18 years of which time he was 
connected with the Bethlehem Steel Company. He has visited all the 
prominent works abroad and was a juror in metallurgy at the Paris 
Exposition in 1900. For the past three years he was nickel steel expert 
for the International Nickel] Company. He has written a book on steel 
specifications, and is a frequent contributor to the technical press and 
the many scientific societies, of which he is a member. 


MR. GEORGE H. DANIELS, the advertising manager of the Van- 
derbilt Railroad systems, was given a testimonial dinner in the ballroom 
of the Waldorf-Astoria on Tuesday, February 20, when over 500 leading 
railroad managers, newspaper proprietors, editors of magazines and other 
journals assembled to do honor to ‘Uncle George.’’ Some excellent 
speeches were delivered, especially that of Mr. Daniels, who said: ‘This 
honor is not simply personal. As I look upon it, it is a tribute to an idea, 
and when you study the history of the world, in ancient as well as mod- 
ern times, you will find that ideas are all that is left. It is the idea of 
advertising that brought out this demonstration. Advertising underlies any 
business on earth except robbery. If you have anything to sell you must 
advertise it, and the man without advertising is the man without any real 
foundation for his business. The railroads have discovered this, and the 
fact that a great system of railroads decided that it was wise is an 
indorsement of the idea.’”’ A number of electrical men participated or 
served on the committees, including Messrs. C. W. Price, T. C. Martin, 
J. M. Wakeman, R. D. Lillibridge, C. D. Marsh, Melville E. Stone, 
H. D. Estabrook. 


News of the Trade. 


THE TRIUMPH ELECTRIC COMPANY, of Cincinnati, O., has placed 
its Northwest Pacific agency in the hands of the Hallidie Machinery 
Company, Seattle, Wash. The sale of Triumph apparatus will be pushed in 
that territory more actively than ever before. 
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FORD, BACON & DAVIS.—The well-known engineering firm of Ford, 
Bacon & Davis, New York City, retained by the Memphis Street Rail- 
way Company, Memphis, Tenn., in the reconstruction of its present proper- 
ties, has recently let contracts for the Memphis Company to the Allis- 
Chalmers Company, for furnishing a 34 and 72x 60-in. Reynolds vertical 
cross-compound engine to be used in direct connection with a 2000-kw 
direct-current generator. 

A LARGE ROOFING ORDER.—In rebulding the factories of the 
Ohio Brass Company, Mansfield, O., which were partially destroyed by 


DIRECTORY OF ELECTRICAL ASSOCI- 
ATIONS, SOCIETIES, ETC. 


AMERICAN ELECTROCHEMICAL Socrety. Secretary, S. S. Sadtler, s9 S. 
toth St., Philadelphia. Next meeting Ithaca, N. Y., May, 1906. 

AMERICAN ELEcTRO-THERAPEUTIC AssocIATION. Secretary, Dr. C. E. Skin- 
ner, New Haven, Conn. 


AMERICAN INSTITUTE OF ELECTRICAL EncIneers. Secretary, Ralph W. 
Pope, 95 Liberty St., New York. Meetings, fourth Friday of each month. 


AMERICAN Rattway, Mecuanicat & ELectricaL ASsociaTION. Secretary, 


Walter Mower, 12 Woodward Avenue, Detroit, Mich. 


AMERICAN Society or Civit Encineers. Secretary, Chas. W. Hunt, 220 


West 57th St., New York. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secretary, F. R. Hutton, 
12 West 31st St., New York. Next meeting, Chattanoga, Tenn., May 
1-4, 1906. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. 
son, Municipal Building, Brooklyn, N. Y. Next meeting, 
Ala., Oct. 2-5, 1906. 

AMERICAN STREET & INTERURBAN RAILWay ASSOCIATION. 
Swenson, 60 Wall St., New York. 

ASSOCIATION OF EprIson ILLUMINATING COMPANIES. Secretary, Geo. R. 
Stetson, New Bedford, Mass. Next meeting September, 1906. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTENDENTS. Secretary, P 
W. Drew, Milwaukee, Wis. Next meeting, Denver, Col., May, 1906. 

ASSOCIATION OF ELectric LiGHTING ENGINEERS OF NEw ENGLAND. Secre- 
tary, C. R. Brown, 516 Atlantic Ave., Boston, Mass. Annual meetings held 
in Boston on third Wednesday in March. 


Secretary, G. W. Till 
Birmingham, 


Secretary, B. V. 


CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, P. T. 


Whittier, Spencer, Cal. 
CanapIAN ELectricat AssociaTIon. Secretary, C. H. Mortimer, Toronto, 


Ont. Next meeting, Niagara Falls, Ont., 1906. 

Cotorapo Exvectric Licut, Power & RatLway AssocIATION. Secretary, 
George B. Tripp, Colorado Springs, Col. 

Connecticut State Street Rartway Association, Secretary, E. W. 


Poole, Bridgeport, Conn. Annual meeting in November, 1906. 

ENGINE Buitpers’ ASSOCIATION OF THE UNITED States. Secretary. J. I. 
Lyle, 39 Cortlandt St., New York. 

ExectricaL Contractors’ ASSOCIATION OF NEw York State. Secretary, 
F, Fish, 123 Mill St., Rochester, N. Y. Next meeting, New York City, 


June 19, 1906. 

ELECTRICAL SALESMEN’S AsSOCIATION. Secretary-Treasurer, Geo. H. 
Erich, 401 Monadnock Block, Chicago. Next annual meeting, Chicago, 
January, 1907. 

ELEcTRICAL Trapes ASSOCIATION OF CuIcaco. Secretary, Frederic P. 
Vose, Marquette Building, Chicago. Next meeting, Chicago, Nov. 1, 
1906. 

ELEcTRICAL TRADES ASSOCIATION OF PHILADELPHIA. Secretary, E. A. 


Symmes, 810 Drexel Building, Philadelphia, Pa. Meetings second and 
fourth Thursdays each month. 

ELectricaAL TrapES ASSOCIATION OF CANADA. 
Royal Insurance Building, Montreal, Can. 

ELectTrRICAL TRADES ASSOCIATION OF THE PACIFIC CoasT. 
bert H. Elliot, Claus Spreckels Building, San Francisco, 
meetings, San Francisco, first Thursday of each month. 

EvectricaAL Trapes Society oF New York (Member National Electrical 
Trades Association). Secretary, Franz Neilson, 80 Wall Street, New York. 
Board of Directors meets second Friday of each month. 

Empire State Gas AND ELectric AssociaTion. Secretary, T. R. Beal, 
Poughkeepsie, N. Y. Annual meeting, October, 1906. 

Int1no1s State ExectricaL AssociaTion. Secretary, H. E. Chubbuck, 
La Salle, Ill. 

INDEPENDENT TELEPHONE ASSOCIATION OF SOUTHERN INDIANA. Secretary, 
E. W. Landgrebe, Huntingburg, Ind. 

INDIANA Exectric Rattway Association. Secretary, P. H. White, Indi- 
anapolis, Ind. Monthly meetings, second Thursday of each month. 

Iowa STREET AND INTERURBAN AsSOCIATION. Secretary, L. D. Mathes, 
Dubuque, Ia. Next meeting, Des Moines, April 19 and 20, 1906. 

Iowa Exvectricat AssoctaTiIon. Secretary, George S. Carson, Iowa City, 
Ia. Next meeting, Des Moines, April 18 and 19, 1906. 

Iowa TELEPHONE AssociaTIon, Secretary, CG. C. Deering, 
Next meeting, Des Moines, March 13, 14 and 15, 1906. 

Kansas Gas, Water & Exectric LicgHT ASSOCIATION. 


Secretary, J. A. Mann, 


Secretary, Al- 
Cal. Monthly 


Boone, Ia. 


Secretary, James 


D. Nicholson, Newton, Kan. Next meeting, Lawrence, Kan., October, 
1906. 
Kentucky INDEPENDENT TBLEPHONE ASSOCIATION. Secretary, James 


Maret, Mount Vernon, Ky. 
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fire last year, the order for roofing was placed with the H. W. Johns- 
Manville Company through its Cleveland branch. The roofing to be used 
is the well-known ‘“J-M Asbestos Roofing,’ which is coming into very 
general use for large manufacturing establishments, railroad depots and 
all large buildings. The plant of the Ohio Brass Company is one of 
the most prominent in the State, and its equipment throughout is of the 
most modern character. The size of the order, which amounted to 850 
squares, resulted in the keenest competition with all the roofing con- 
cerns in the country. 


Maine Street Raitway Association. Secretary, E. A. Newman, 471 


Congress St., Portland, Me. 

MASSACHUSETTS STREET RatLway AssociaT1on. Secretary, Charles S. 
Clark, 70 Kilby St., Boston, Mass. Meets second Wednesday of each month, 
except July and August, 


MicuicAn Etvectric AssociaTion. Secretary, A. C. Marshall, Port 
Huron, Mich. Next meeting, Oct. 16, 1906. 
Missourt INDEPENDENT TELEPHONE ASSOCIATION. Secretary, James F, 


Barnett. 

Nationa ArM, Pin & BRACKET ASSOCIATION. 
Madison, Ind. 

NaTIONAL ExectricaL Trapes AssociaTIon. Secretary, Fred. P. Vose, 
1343 Marquette Building, Chicago. Next meeting, June 14, 1906. 

NaTIoNnAL Evectricat Contractors’ ASSOCIATION OF THE UNITED Srarzs. 
Secretary, W. H. Morton, 94 Genesee Street, Utica, N. Y. Next meet- 
ing, Cleveland, O., July 18, 1906. 


Secretary, J. B. Magers, 


NATIONAL-INTERSTATE TELEPHONE ASSOCIATION. 
Nashville, Tenn. Next meeting June, 1906, 


Secretary, A. L. Tetu, 


Secretary, W. C. L. Eglin, 
Atlantic City, N. J., June 


NaTIonaL Exectric Licut AsSsociaTION. 
Philadelphia, Pa. Twenty-ninth Convention, 
5-8, 1906. 


New Encianp ExectricaL Trapes AssociaTion. Secretary, Alton F. 
Tupper, 84 State St., Boston, Mass. 
New ENGLanp Street Rartway Crus. Secretary, John J. Lane, 12 


Meets last Thursday of each month. 
Secretary, G. H. Guy, 114 Liberty 


Pearl St., Boston, Mass. 


New York EL ectricat Society. 
Street, New York. 


New York State INDEPENDENT TELEPHONE ASSOCIATION. Secretary, T. 
S. Lane, 536 Ellicott Square, N. Y. Next meeting, Elmira, N. Y., 
June, 1906. 

NoRTHWESTERN ELEcTRICAL ASSOCIATION. Secretary, B. C. Adams, Madi- 
son, Wis, 


Ou1o Exectric Licgut Association. Secretary, D. L. Gaskill, Green- 
ville, O. Next meeting, Put-in-Bay Island, Aug. 21-23, 1906. 

Ou10 INDEPENDENT TELEPHONE ASSOCIATION. Secretary, Ralph Reamer, 
Portsmouth, O. Annual meeting, Columbus, March jo, 1906. 

Ouro Society of MECHANICAL, ELECTRICAL AND STEAM ENGINEERS, Sec- 
retry, F. W. Bullard, Cleveland, O, Next meeting, Pittsburg, Pa., May 
17, 1906. 

Onto Street Rartway Association, Secretary, Chas. Currie, Akron, O. 

Otp Time TELEGRAPHERS AND Historicat Association. Secretary, John 
Brant, 195 Broadway, New York. Next meeting, Washington, D. C., Oct. 
9, 10 and 11, 1906. S 

Paciric Coast ELectricaL TRANsMission Association. Secretary, Sam- 
uel G. Reed, Portland, Ore. Next annual meeting, June 19, 1906. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
H. E. Bradley, 135 South Second Street, Philadelphia, Pa, 

PENNSYLVANIA STATE STREET RaiLway ASSOCIATION. Secretary, Charles 
H. Smith, Lebanon, Pa. 

Pixe’s Peak Potytecunic Society. Secretary, E. A. Sawyer, Colorado 
Springs, Col. Meetings second Saturday of each month. 

SoutH DaKota TELEPHONE AssociaTION. Secretary, H. B. Hartwell, 
Irene, S. D. 

SoUTHWESTERN ELectricaL AND Gas AssociaTion. Secretary, Frank P. 
Duffy, Beaumont, Tex. Next meeting, second Tuesday in May, 1906. 

Street Rartway AccouNTANTS’ AssociATION OF America. Secretary, E. 
M. White, Box 345, Hartford, Conn. 

Street RAiLway ASSOCIATION OF THE STATE OF New York. Secretary, 
C. B. Fairchild, Jr., 114 Liberty St., New York. Special meeting, El- 
mira, N. Y., March 29, 1906. 

UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Secretary Electrical 
Committee, C. M. Goddard, 55 Kilby Street, Boston, Mass. 


VERMONT AND New HampsHIRE INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, G. W. Buzzell, St. Johnsbury, Vt. Next meeting, July ro and 
11, 1906. 


Secretary, C. C. Wells, Middlebury 


Vermont ELeEctricaL ASSOCIATION, 
Vt. Next meeting, St. Johns- 


Electrical Light Company, Middlebury, 
bury, Vt., September, 1906. 

WesTERN Society oF ENGINEERS, Electrical Section, formerly Chicago 
Electrical Association. Secretary, J. H. Warder, 1737 Monadnock Block, 


Chicago. Regular meetings, first Wednesday of each month, except Jan- 
uary, July and August. Annual meeting first Tuesday after Jan. 1, each 
year. 
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UNITED STATES PATENTS ISSUED FEB. 20, 1906. 
{Conducted by Rosenbaum & Stockbridge, Pat. Attys., 140 Nassau St. 5 ee en 


812,825. RAILWAY SWITCH OPERATING APPARATUS; Clyde J. 
Coleman, Rockaway, N. J. App. filed Feb. 4, 1905. The switc point 
is thrown by a piston in a cylinder containing an expansible fluid. 
The cylinder also contains a heat coil so as to heat and expand the 
fluid by an electric current. 


ates TROLLEY FOR ELECTRIC CARS; John H. Kinter, Indiana, 

‘a. App. filed Aug. 5, 1904. Above the trolley wheel is fixed to 
rotate in a horizontal plane a four-pronged member which retains the 
wheel against the conductor and rotates to permit the passage of 
hangers, guy wires, etc. 


812,872. INCANDESCENT ELECTRIC LAMPS; Herschel C. Parker, 
New York City, N. Y. App. filed April 8, 1905. An incandescent 
electric lamp, comprising a tube of highly refractory material which 
is permeable to light, a highly refractory conducting film on the 
inner surface of the tube, and connections at the tube ends for the 
said conductive film, 


812,878. TURBINE DRIVEN MACHINERY; Augusius C. E. Rateau and 
Gaston Saulter, Paris, France. App. filed Aug. 17, 1903. The com- 
bination with electric generators connected in parallel] to a main circuit, 
of high pressure and low pressure turbines, each driving a _ corre- 
sponding generator, means ic causing motive fluid to pass through 
said turbines in series to operate the same as a unit, an obturator 
controlling the supply of motive fluid to the first turbine of the 
series, and a.governor for operating said obturator responsive to 
changes in the total load on said main circuit. 


812,880. SWITCH OR CIR€UIT BREAKER FOR HIGH POTENTIAL 


CIRCUITS; Edwin W. Rice, Jr., Schenectady, N. Y. App. filed 
Dec. 30, 1899. A rod or plunger is movable in 
a cylindrical casing containing oil and may_ be 
pushed into a metallic socket so as to complete 
the circuit. 

812,881. HANGER OR EAR FOR OVERHEAD 
ELECTRIC TROLLEY WIRES; Abraham Rich- 
ardson, Blackpool, England. App. filed Feb. 6, 
1905. The hanger is made in two halves which 
fit together to embrace and hold the trolley 
wire. The screw for supporting the hanger has 
a surrounding ferrule which serves to clamp the 
two halves of the hanger together. 

812,900. RAIL BOND; Edward G. Thomas, Cam- 
bridge, Mass. App. filed Dec. 24, 1902. A bond 
for surface road rails designed to be located 
beneath the fish-plates. Comprises a bundle of 
copper ribbons with a clamping plate at each end 

% arranged to be screwed to the rail. 


812, 949. ELECTROMAGNETIC POWER GENERA- 
OR; Joseph L. Potter, Indianapolis, Ind, App. 

filed ‘May 26, 1905. toy motor having a pair 

of electro-magnets and separate pivoted armatures 


therefor. The armatures alternately impinge 
against a pair of crank shafts spaced 90 deg. 
apart.. 


812,954. ANNUNCIATOR DROP; Charles E. Scrib- 
ner, Jericho, Vt. App. filed June 24, 1905. De- 
tails of annunciator drop for telephone service 
employing two electro-magnets in axial align- 
ment with one another, and rod connections from 
their pivoted armatures to the drop mechanism. 

812,965. ELECTRICAL HEATER; Emma L. Vaughn, 
San Francisco, Cal. App. filed Oct. 14, 1903. £ 
perforated tin casing is covered with asbestos and 
contains an ordinary electric lamp which serves 
to supply the heat thereto. 

$19,980, ELECTRIC WELDING MACHINE; William 

Winfield, Warren, O. App. filed Jan. 9, 1905. 

For welding sheet metal cans. A pair of discs 

are made the terminals of an electric circuit and are borne against 

the seam of the can to be welded. The can and discs are rotated 
slowly as the welding progresses. 


812,980. SELF SOLDERING HEAT CARTRIDGE AND _ PROTEC- 
TIVE APPARATS; Frank B. Cook, Chicago, Ill. App. filed Nov. 
26, 1904. Various details of thermal cut-out having spaced carbon 
blocks for lightning arrester and thermal cartridges held between 
spring blades. The cartridges are specially constructed with a form 
of graphite rods and are self-soldering. 


813,048. ANODE; Louis Levett, New York, N. Y. App. filed May 9, 
1905. Mechanical details of construction of anodes for electroplating, 
the chief feature being the combination of a core with a removable 
metal portico surrounding it, 


813,052. ELECTRIC BRAKE FOR VEHICLES; Joseph N. Mahoney, 
Astoria, N. Y. App. filed Nov. 8, 1901. An electric braking system 
comprising opposed braking surfaces and means for controlling the 
pressure between them by two currents, one of which varies relatively 
to the speed of the car, and the other of which is appropriately con- 
trolled, whereby the pressure between the braking surfaces is varied 
in relation to the speed of the vehicle. 


813,053. SHOE; John G. Marchand, Buffalo, N. Y. App. filed July 
1, 1905. In addition to the inner sole, a fibrous inner cushion is 
provided, and around the edges of this cushion, and extending be- 
neath the inner sole, are zinc and copper strips which are designed 
to produce a galvanic action. 


813,082. MECHANICAL AND MAGNETIC TOY; _ Herbert Cottrell, 
Newark, N. J. App. filed Feb. 27, 1900. An inertia wheel has a 
friction drive connection with a rotating turn table which moves 
over the surface of permanent magnets. These produce unusual 
notions of magnetic puppets on top of the turn table. 

813,083. ELECTRICALLY CONTROLLED REGULA.:ING VALVE 
FOR SEDI SPC. AND HEATING SYSTEMS; Stuart W. 
Cramer, Charlotte, N. App. filed Dec. 29, 1904. Both the dry bulb 
thermometer and the oe bulb thermometer have platinum electrodes 
fused therein which establish an electric circuit to control the moist 
air supply in case of certain predetermined relative movements of the 
two mercury columns. 





812,880. — Switch « 
or Circuit Break- 
er for High-Po- 
tential Circuits. 


813,093. BINDING POST; Edwin C. Henn, Cleveland, O. App. filed 
May 9, 1905. The binding post has a longitudinally ribbed shank 
which may be driven to a carbon block so as to give an improved 
electrical contact therewith. 

813,101. CLOSED CONDUIT FOR ELECTRIC RAILWAYS; Augustus 
W. Lohnmann, Sr., Chattanooga, Tenn., and John Pruis, Chicago, 
Ill. App. filed Mar. 22, 1905. A conduit system in which the grip 
slot is normally closed by spring shutters. The shutters have wedge 
faces so as to be displaced during the passage of the collector shoe. 
A sectional conductor is also provided which is temporarily ener- 
gized during the passage of the car. 

813,105. PRIOCESS FOR DECOMPOSING WATER BY ELECTROLY- 
S S; William F. M. McCarty, Rocky Ridge, Md. App. filed Nov. 
8, 1904. Metallic sodium is added to acidulated water, which is then 
subjected to electrolysis. 

813,113. ELECTRIC HEATER; Austin A. Pratt, Los Angeles, Cal. App. 
filed June 21, 1905. A portable electric stove having a sheet iron 
casing with a circular row of resistance coils vertically supported 
therein between insulating blocks. 

813,119. ELECTRIC LOCK STRIKE; Harry F. Smith, Richmond, Va. 
App. filed Jan. 4, 1905. A means for unlocking exit doors, ete., in 
an emergency. The latch is spring pressed open and is normally 
held closed by a detent which can be released by an electro magnet. 

813,154. AUTOMATIC SWITCH FOR ELECTRIC RAILWAYS; Vic- 
tor Joksch, of Karlin-prague, and Josef Petrik, Prague, Austria- 
Hungary. App. filed May 26, 1905. A special conductor is hung 
adjacent the usual trolley wire at the switch point. A special con- 
tact brush is also spring supported upon the harp to contact with 
said special conductor. When the switch point is to be thrown a 
special circuit is completed through said brush and conductor. 

813,161. SELF-WINDING ELECTRIC CLOCK; Max Menkin, New 
York, N. Y. App. filed Mar. 30, 1904. The power magnet has 
curved pole faces which exert a force to rotate an armature with 
poles concentric thereto. The magnet is periodically energized to 
wind up the main spring. 

813, pos RELAY; Angel Vera and Luis G. Vera, Queretaro, Mexico. App. 
filed Nov. 26, 1904. A telegraph relay designed to suit varying 
line conditions without adjustment. For this purpose it has two 
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813,184.—Relay. 


opposed magnets, one slow acting, with a complete magnetic circuit 
and fine wire, and the other quick acting with coarse wire and in 
an interrupted magnetic circuit. 

813,201. SPEED CONTROLLING SYSTEM; Adolph L. DeLeeuw, Ham- 
ilton, Ohio. , App. filed Aug. 7, 1905. A control system for elec- 
trically driven machine tools having a slow cutting and a quick re- 
turn stroke. The controller is specially connected to the mechanical 
parts so as to give a high speed return. 

813,230. SERVICE METER FOR TELEPHONE EXCHANGES; Frank 
R. McBerty, Evanston, and Edward B. Craft, Chicago, Ill. App. 
filed June 10, 1905. <A service meter comprising a tilting lever, elec- 
tro-magnetic mechanism for moving said lever in either direction, a 
switch controlling the circuit connections of said mechanism, a catch 
adapted to lock said switch in its actuated position, and a register- 
ing train operating the movement of said lever in one direction, said 
lever being adapted in such movement to operate said catch to re- 
lease the switch, said lever when moved in the opposite direction re- 
leasing said switch without effecting a registration. 

813,262. AUTOMATIC STARTING DEVICE; Herbert A. Warden, Fred- 
erick Manns and William H. Decker, Newburgh, N. Y. App. filed 
June 30, 1905. The motor is belted to a lead screw, the nut of 
which is joined to the starter arm so as to gradually move the same 
over. The nut is arranged to slide idly back after the completion 
of its movement. 

813,269. GALVANOMETER; Philip R. Wynne, Boston, Mass. App. 
filed July 14, 1905. Details of a galvanometer having a_ vertical 
permanent magnet with a coil suspended between its poles, the mag- 
net being supported on non-magnetic stilts so as to be held away 
from the base plate. 

813,287. ELECTRIC TRACTION SYSTEM; James P. Gorman, Jr., New 
York, N. Y. App. filed Mar. 31, 1905. The cars have longitudinal 
conducting bands along their side walls and near the car roof which 
contact with fixed conductor plates on poles along the roadway. 

813,297. ELECTRICAL SAFETY DEVICE; Elwood B. Hosmer and 
William N. Dietrich, Montreal, Canada. App. filed June 30, 1902. 
A cut-out switch having an arm spring impelled to open position 
but normally restrained by a detent. The detent is released by the 
movement of a polarized relay in a branch circuit. 


813,330. TELEPHONE SYSTEM; Ralph Sherer, Eaton, ©O. App. filed 
Oct. 17, 1904. A selective telephone system comprising talking and 
ringing circuits, a plurality of movable bars having contact plates 
arranged in the talking circuit, a plurality of electro-magnets ar 
ranged in the ringing circuit, pawls actuated by said magnets adapted 
to lift the bars step by step, and means for cutting out the electro 
magnet at the calling station. 

812,353. INSULATOR; Huntington B. Crouse, Syracuse, N. Y. App. 
filed Apr. 18, 1904. A container for a fuse plug comprising an in- 
sulating cup having a recess on one side to receive the usual me- 
tallic fixtures which support the threaded shell for the fuse plug. 

12,453. ELECTRIC METER; a watt-hour meter is provided with an 
upper inverted end-thrust bearing, and with a magnetic suspension 
device for supporting the rotating element of the meter. The end- 
thrust bearing serves to aline the shaft at the upper end and to 
prevent lateral deflection thereof mechanically. 








